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e Wreck of the British Naval Airship. 


We briefly noted, on p. 422 of our issue of 
Oct. 5, the wreck on Sept. 24 of the great rigid 
dirigible balloon built for the British Navy by 
Vickers Sons & Maxim. The accompanying cut, 
reproduced from London “Engineering,” shows 
a view of the great airship just after it had 
broken in two. The descriptions of the disaster 
given in our English engineering tontemporaries 
give little information as to its cause, which is 
not surprising, since military and naval matters 
abroad are closely guarded from the public. 

The brief account of the affair given in “En- 
gineering” is apparently designed to whitewash 
the occurrence. We quote as follows: 


It would be a mistake to attach much import- 
ance to the aecident on Sunday to the naval air- 
ship. The airship is still, like the aeroplane, in 
an experimental stage, and that built for the Ad- 
miralty, although its de- 
sign has been evolved at 
the Admiralty and War 
Office, with the assist- 
ance of the Government 
Aeronautical Research 
Committee, must be re- 
garded as a great practi- 
cal experiment, in which 
the results of trial and 
errer, when carefully an- 
alyzed, must yield im- 
portant lefons. 

It may be that too much 
has been sought for in 
the matter of carrying 
capacity, in the praise- 
worthy aim of excelling 
in power of attack any- 
thing yet achieved by any 
navy; but that is only 
in consonance with Brit- 


ish military and naval 
history 


the atmospheric conditions sug- 


oe ised for the outer envelope proved of 
en ‘ing quality, only yielding where there 


inal tension. The duralumin, of which 
€ girder work is built up, proved very ductile 


and of crt tensile strength against the racking 
Stresses sat up. 
The 


‘crial of which the balloonets are made, 


oe ‘ through the War Department, has all 
caon vegy a source of unce nty and of little 
ilies. nd the facts point to the cause of the 
£a8-ba, . n  ndsy being due to the rupture of a 
ao.” hen the vessel was being drawn out of 
braces. rhe S@jacent ‘wires which form the 
ential — 1m the’ horizontal and circumfer- 
lack of... 1, rok® Owing to over-strain and 
tured» Ort @nd the girders next to the rup- 


net collapsed. The damage was local. 


Those responsible for the work, and particularly 
Captain Sueter- and Messrs. Vickers, Limited, are 
to be sympathized with in this set-back to a 
splendid piece of experimental engineering work; 
but it is satisfactory to reflect that neither they 
nor the Admiralty and War Office will be daunted 
by the untoward event. As with all develop- 
ments in mechanical science, misfortune is only 
regarded as temporary, and is but an incentive to 
further effort. 


These views are in striking contrast to those 
expressed by that vigorous journal “The Engi- 
neer.” While “Engineering” mildly refers to 
“the accident” to the naval airship, “The Engi- 
neer” plumply terms it “a wreck,” and declares 
unequivocally that the dirigible balloon idea is a 
mechanical and military absurdity and that it is 
a pure waste of time and money for England to 
attempt to follow Germany’s lead, when the 
numerous accidents in Germany have shown the 





THE WRECK OF THE BRITISH NAVAL AIRSHIP ON SEPT. 24. 
We must lead, and to do so we must 
risk much. 
On Sunday 
gested a trial flight, and the vessel, in the sole 


a of the navy officers, was being taken out 
of its shed when the accident happened... The 


fragility and unreliability of these huge balloons. 
We quote the following paragraphs from “The 
Engineer:”’ 


It is proverbial that the official mind is hard to 
convince. For tails reason, and this alone, we 
greatly regret that the naval airship was wrecked 
at Barrow on Sunday morning, Sept. 24. We be- 
lieve that had this vessel survived a few months 
longer even the Admiralty officials responsible for 
her inception would have become convinced that 
the airship in general is a hopelessly impracti- 
cable affair. As it is, the disaster which has be- 
fallen the Barrow airship will probably be at- 
tributed to some minor defect. 

The vessel will in all likelihood be repaired; 
indeed, even already there is news to this effect. 
The £70,000 already expended on her construction 
will become £100,000. She will once more be 
“launched,” taken back to her shed, variously 
altered and tinkered with, and almost certainly 
again become a wreck. It would therefore have 
been infinitely more satisfactory if the naval air- 


ship had survived sufficiently long to prove by 
her wearisome inactivity and her general ina 
bility to fly as prescribed, that, either for peace 
ful or warlike purposes, failure 
portion. 

The vessel was “launched” on May 22, that is to 
say, she was undocked from the shed in 
she had been built and towed behind a specially 
constructed wind screen. Here she lay for a 
short time, after which she was taken back to her 
shed. From then until Sept. 22 she presumably 
underwent a process of adjustment and altera 
tion until she was ready to be handed over by 
her builders, Vickers Limited, to the Admiralty 
On the above named day she was formally 
cepted, on the conclusion of her stability and 
buoyancy trials, by Captain Sueter, inspecting 
captain of airships. 

On Sunday the weather was adjudged favorable 
and under the charge of a party of sailors from 
H. M. S. “Hermione” a start was made to tow her 
stern first from the shed. When scarcely clear 
of it the airship be- 
gan to heel over to 
side, Righting herseif 
on the release of cer- 
tain guide ropes used in 
the undocking operations 
she developed a 


must be her 


which 


ac 


one 


bulge 
in the center of a gas 
bag. Her after end sank 


into the water, and the 
forward end began to 
rise. Accompanied by a 
tearing and cracking 
sound the bulge in 
the gas bag now grew 
suddenly larger. It be- 
came evident that the 
framework had given 
way, and that the halves 
of the vessel were held 
together simply by the 
strength of the balloon 
fabric. The after gondola 
began to sink, and the men in the boats attached 
to it were compelled to take to the water and 
swim ashore. Probably due to this release of 
weight the stern portion now rose, and the bow 
portion began to dip into the water [as shown 
in the cut which we reproduce herewith.—Ed. 
Eng. News.] 

With great difficulty the vessel was hauled 
back to her shed, where it is to be presumed 
she will be subjected to examination and repairs 
No satisfactory explanation of the accident is at 
present available. It is believed, however, in 
some quarters that one of the seventeen bal- 
loonets disposed within the body of the vessel 
had been ruptured, thus removing the local sup- 
port to the framework. 

In our opinion, and in that of many others 
watching the progress of aerial navigation, this 
disaster serves only to confirm previously ex- 
pressed views. We may, if we choose, localize 
the fault, but fundamentally the accident is due 
to the unwieldy nature and inherent imperfec- 
tions of the dirigible balloon. , 
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Steamers and Fueling Barges Equipped with 

Conveying Apparatus for Discharging 

0. 

The equiprnent of steamers with conveying 
apparatus for the discharge of bulk cargo is an 
interesting development of the varied applica- 
tion of conveying machinery; rapidity of un- 
loading and consequent minimum loss of time in 
port are the special purposes of this equipment. 
In our issue of Jan. 19, 1905, we described a 
plant of this kind on a lake steamer carrying 
crushed stone, and in our issue of May 25, 1911, 
we made brief note of an English ore-carrying 
steamer having a somewhat similar plant. In 
the present article we describe a more extensive 
use of this system on the Great Lakes, includ- 
ing two steamers in freight service and a steam 
barge for delivering bunker coal to steamers. 
The equipment for all three vessels was designed 
by the Stephens-Adamson Mfg. Co., of Aurora, 
Ill, and we are indebted to that company for 
plans and information. 


Cargo Steamers with Unloading Conveyors. 


Two lake steamers of the Michigan Alkali Co., 
of Wyandotte, Mich., have been equipped with 
unloading conveyors for discharging cargo; these 
boats carry broken stone from Alpena to Wyan- 
dotte, and coal from Sandusky to the company’s 
plant at Alpena, Mich. The first of these was 
the “Wyandotte,” which has a cargo capacity of 
about 3,300 tons, and whose unloading machinery 
has a capacity for discharging about 600 tons 
per hour. This was followed by the “Alpena,” 
which has a cargo capacity of 5,700 tons, and 
can unload this at the rate of 900 tons per hour. 
The cargo capacity given is approximate only. 
The “Wyandotte” has 24 hoppers in two rows 
with a capacity of 2,736 cu. ft., and the “Alpena” 
has 36 hoppers of 3,120 cu. ft. capacity. Esti- 
mating the weight of crushed limestone at 100 
lbs. per cu. ft. the total capacity is as given 
above. Fig. 1 is a view of the “Alpena.” 

Taking first the steamer “Wyandotte,” this is 
310 ft. long, of the ordinary type of lake cargo 
boats, with boiler and engine placed at the ex- 
treme stern, and having numerous wide hatch- 
ways separated by narrow deck strips. The 
floor of the cargo space is formed as a double 
hopper (Fig. 2), the hoppers having gates for dis- 
charging the cargo upon two pan conveyors 36 
ins. wide. These conveyors are 188 ft. long be- 
tween centers of end sprocket wheels and are in- 
clined upward 30° at the forward end, where 
they discharge into a hopper feeding a belt con- 
veyor 42 ins. wide and 100 ft. long which is in- 
clined 20%° in the opposite direction and rises 
through the deck, as shown in Fig. 3. This in 
turn discharges into a hopper or chute feeding 
another 42-in. belt conveyor which is carried by 
a steel-truss revolving boom 80 ft. long. It was 
at first intended to operate the conveyors by 
steam engines, but it was eventually decided to 
use electric motors. One 90-HP. motor drives the 
two pan conveyors and the inclined 42-in. belt 
conveyor; the boom conveyor is driven by a 35- 
HP. motor. On both steamers the boom is swung 
by means of a dinky engine or winch, a rope be- 
ing attached to the head of the boom. 

The pan conveyors, Fig. 4, have a speed of 60 
ft. per min.; the two belt conveyors have a speed 
of 350 ft. per min. The pans are trough shaped, 
18 ins. pitch, with 6-in. rolers riding on guide 
rails; the roller shafts are connected by %-in. 
bars forming the chain links which travel over 
42-in, sprocket sheaves at each end of the con- 
veyor. 

The “Alpena” (Figs. 1 and 6) is a rather larger 
boat, 870 ft. long over all. It has a double- 
hopper cargo space with two horizontal 36-in. 
steel pan conveyors, but the pans are of some- 
what different shape from those of the other 
steamer, as shown in Fig. 4. These pan con- 
veyors are inclined upward 30° at the bow, and 
discharge into a chute feeding a single return 
conveyor. In order to economize in space this 
latter conveyor is made much steeper than that 
of the “Wyandotte,” and has an angle of 45°; 
as this made it impracticable to handle the re- 
quired output of 750 tons per hour with a belt 
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FIG. 1. THE LAKE STEAMER “ALPENA” (MICHIGAN ALKALI CO.), WITH CONVEYOR 
APPARATUS FOR DISCHARGING COAL AND CRUSHED STONE. 


(The steel truss or boom carries a belt conveyor and is swun 
ing; it is fed from other conveyors in the hold.) 


FIG. 3. PART SECTION OF STEAMER “WYANDOTTE,” SHOWING ARRANGEMENT OF 


over the side when harg. 


Part 
Longitudinal 
Section. 


o Ms 


CONVEYORS. 


conveyor, a steel-pan conveyor is used, having 
a width of 54 ins. and running at 75 ft. per min. 
From the head of this conveyor, the material is 
delivered by a chute to a 36-in. belt conveyor on 
a steel boom. This conveyor is 77 ft. long be- 
tween centers of conveyor pulleys, and the belt 
runs at 350 ft. per min. 

The conveyors are driven by two horizontal 
compound engines placed near the bow, as 
shown in Fig. 6, one of which drives the two 
main pan conveyors. The other drives the in- 
clined pan conveyor and the boom conveyor, the 
latter being driven through a vertical shaft and 
bevel gear. As the main conveyors are apt to 
become clogged at times the two engines are 
connected by a belt so that they can work to- 
gether when necessary. The belt ordinarily rides 
loose, and is thrown tnto action by a belt tight- 
ener only when necessary. Steam for these en- 
gines is supplied from the main boiler by means 
of deck piping, as is usual for operating anchor 
hoists and deck winches. 

A third arrangement proposed, but not yet 
applied to any steamer, has the intermediate 
conveyor (between the hold conveyors and the 


boom conveyor) replaced by a vertical bucket ele- 
vator. At the bottom of this are two side chutes 
to receive the material from the hold conveyors. 
At the top is a hopper with chute delivering the 
material upon the boom conveyor. This re 
quires less length of the vessel than the all- 
conveyor arrangement. 


Fueling Steamer with Conveyor Equipment. 


The supply of fuel to lake steamers usually in- 
volves loss of valuable time, as the ship must 8° 
from the unloading point to the coaling point and 
tie-up to receive fuel. In many cases, however, 
fuel is delivered by lighters, being h ndled by 
wheelbarrows or by derricks and gra} buckets. 
But even in this way it is rarely practicable © 
deliver a full supply of coal while the »'camer § 
unloeding its cargo. To facilitate this work and 
to reduce to a minimum the time-loss of the 
cargo boats, a self-propelling fueling lig "ter with 
conveyor equipment has been built by th 
Stephens-Adamson Co. for the Pickan’s Mather 
Co., of Cleveland, O., which uses it f= supply: 
ing its own ore boats as well as thos of other 
companies. This lighter, the “West Sore,” ¥* 
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FIG. 4. PAN CONVEYOR OF STEAMER “WYANDOTTE.” 
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FIG. 6. LONGITUDINAL SECTION 


put in service in 1910 and has frequently de- 
livered coal into steamer bunkers at the rate of 
500 tons per hour. 

This I'ghter is 170 ft. long and 36 ft. beam, 
with a loaded draft of about 12 ft. The coal 
space has a double-hopper bottom and its sides 
extend above the deck so that it has a capacity 
of about 1,000 tons. It is divided into 18 com- 
partments or hoppers of 50 tons capacity and 
four of 25 tons, so that it is easy to keep ac- 
count of the coal delivered to steamers without 
weighing. The conveyor equipment has an un- 
loading capacity of 500 tons per hour, and as a 
large ore steamer takes only 250 to 300 tons at a 
Ume, it can be supplied in a very short time. 
When a steamer arrives and needs coal, notice is 
sent to the lighter, which then comes alongside 
and delivers the coal while ore is being unloaded. 
If the cargo is unloaded before the full supply of 
coal is received, the steamer can start at once 
on its return trip, with the lighter lashed along- 
side When the fueling is completed the lighter 
's cast off and steams back to port. In the same 


Way coal can be delivered to passing steamers. 

The conveyor equipment of the lighter is shown 
in Fig. 7. There are two horizontal 42-in. pan 
onveyors, 57 ft. long, placed tandem and both 
delivering to a vertical bucket elevator having 
buckets 43 x 30 ins. This has a lift of 40 ft. 
and its per part is housed in a steel tower, 
which a! ‘arries a hopper and chute for feed- 
ing a 42 pan conveyor on the revolving boom. 
This boom is 50 ft. Jong, and has at its outer 
end a heed telescopic chute which is lowered 
into the nker hatch, thus avoiding breakage 
and was’. of coal. It will be noted that while 
Soong s above described have two parallel 

con) 


cs, each serving one row of hoppers, 


the barge has g single central conveyor to serve 


264" 
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rollers; 
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To deliver the coal from 
the hopper gate to the central conveyor, there is 
a feeder beneath each hopper, as shown in Fig. 8. 
This consists of a trough having a horizontal 
reciprocating motion and riding on four 
the rollers are not pivoted but act as 
roller bearings, being supported in grooved run- 
The troughs are of such length that when on the deck above by 
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Longitudinal Section 


FIG. 5. 


PAN CONVEYOR OF STEAMER “ALPENA.”’ 
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STEAMER “ALPENA” SHOWING ARRANGEMENT OF CONVEYORS. 


in their rear position they are not drawn back 
of the line of the angle of repose of the hopper 
load. The feeders are connected to eccentrics on 
a shaft carrying an iron friction pulley at each 
feeder. Along each side of the hold runs a main 
shaft carrying paper friction pulleys. The oper- 
ation of the feeders is controlled by an operator 


loose 


means of a cable, each 





Longitudinal 


Section. 


Midship Section. 


FIG. 7. PART SECTIONS OF FUELING BARGE, SHOWING CONVEYOR SYSTEM FOR 


DELIVERING COAL TO STEAMERS., 
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feeder being controlled separately. The cable 
operates an arm which turns the eccentric bear- 
ings supporting the end shaft, and thus brings 
the two friction pulleys into contact. 

A somewhat similar conveyor equipment is lo- 
cated at the coal dock, so as to load the fueling 
lighter rapidly. Track hoppers under three 
tracks along the dock are served by a conveyor 
which delivers the coal to a hinged boom sup- 
ported by topping lifts from a tower on the edge 


. ] Eccentric 


+ Fecentric 
rung 


. Ieper. 
riction 
lle Eccentric 


Diagram Plan of 


Feeder Mechanism. 


~ , 36 


FIG. 8. PART CROSS SECTION OF FUELING BARGE, SHOWING FEEDERS FROM 
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Machines for Boring and Trimming Ties and 
Driving Screw Spikes. 

The screw spike has been in long and exten- 
sive use in Europe as a means of fastening rails 
to the ties, and has been proved by long experi- 
ence to be an efficient and economical device, far 
superior to the common drive spike generally 
used in this country. Much has been written and 
said as to the advantages of this device for 


ae 


SIDE 


HOPPERS TO CENTRAL CONVEYOR. 


of the wharf or dock. The boom is 27 ft. long 
and carries a 48-in. pan conveyor discharging 
into a hinged adjustable chute. 


—_— oe 


The Possibilities of a Motor Battle-Car are men- 
tioned, in an article on “Naval Power” by Rear- 
Admiral Bradley A. Fiske, U. S. N., in the Sep- 
tember issue of the U. S. Naval Institute “Pro- 
ceedings,” as follows: 

Nothing like a ship can be made to run on 
shore; but if an automobile could be constructed, 
carrying twelve 12-in. guns, twenty-one 5-in. guns 
and four torpedo tubes, of the size of the “Ar- 
kansas” and with her armor, able to run over the 
land in any direction at 20 knots, propelled by 
engines of 20,000 HP., it could whip an army of a 
million men just as quickly as it could get hold of 
its component parts. Such a machine could start 
at one end of an army and go through to the 
other like a mowing machine through a field of 
wheat: and knock down all the buildings in New 
York afterwards, smash all the cars, break down 
all the bridges and sink all the shipping. 


It is not quite clear whether the knocking and 
smashing would be done by means of the guns 
or by ramming; but in case ramming were to be 
the order of procedure and the bridges were to 
be broken down by running this “automobile” 
upon them, it would do well to leave this part of 
the program until after the ships, cars and build- 
ings had been demolished. 

————_—_ qq ——_—__——_ 

Wisconsin's New Highway-Bridge Law, re- 
cently enacted by the Legislature of that State, 
provides that no iron, steel or concrete highway 
bridges or culverts of more than 4-ft. span shall 
be built without sufficient strength to safely carry 
a load of 15 tons. It is provided, too, that any 
repairs to existing bridges or culverts must leave 
them in condition to safely carry this load. For 
bridges or culverts of less than 4-ft. span a mini- 
mum safe load of 18 tons is prescribed. Any 
town, city, village or county building a bridge 
or culvert which fails to comply with this law 
will be held liable for damages resulting from 
such failure. Conversely, the owners of traction 
engines or loaded vehicles weighing more than 
15 tons will be held liable for any damages caused 
to bridges by driving such vehicles over them. 

The bill was inspired by the number of i cci- 
dents in the state in which bridges or culverts 
were wrecked by heavy traction engines. The 
“American Thresherman” states that wooden 
bridges were purposely omitted in framing the 
law because “some of the members from the 
northern part of the state feared it might cost 
their constituents too much in taxes to build de- 
cent bridges.” 


American railway track, especially where fast 
and heavy traffic is carried, but although a few 
important roads have taken it up, its use here is 
very limited and regarded mainly as experimen- 
tal. An exception to this condition is the South 
Side Elevated Ry., of Chicago, on which screw 
spikes have been the standard railway fastening 
for several years. Of ordinary railways, the 
most extensive user of screw spikes is probably 
the Atchison, Topeka & Santa Fe Ry., which re- 
ports that its track laid in this way has proved 
very satisfactory. However, none of it has been 
in service for more than about two years, and 
therefore nothing can be said definitely as to the 
durability or cost of maintenance. At the same 
time, it is admitted that the present results in- 
dicate a decreased cost of maintenance. The 
Chicago, Rock Island & Pacific Ry. also is be- 
ginning a somewhat extensive use of screw 
spikes. 

Perhaps one reason for the slowness to adopt 
the new and efficient device in place of the old 
drive spike is that its introduction on any large 
scale would necessitate some changes in meth- 
ods of track work, the introduction of some 
special machinery, and the employment of a 
higher and more skilled grade of labor than that 
commonly (and unfortunately) employed in rail- 
way track service in this country. For the 
proper use of screw spikes it is necessary that 
the ties should be bored to receive them, and 
this work could not be trusted safely to the or- 
dinary unskilled and inexperienced track laborer. 
But to doe work of this kind by hand is slow and 
laborious, and where it is to be done on large 
numbers of ties and long stretches of track the 
time and cost involved in boring the ties and 
screwing in the spikes by hand would be almost 
prohibitive. In Europe, the use of machinery for 
boring ties and facing the seats for the tie-plates 
or rail chairs is very common practice, but in 
this country only a beginning has been mae as 
yet in the application of machinery t« this class 
of work. 


Tie Boring and Trimming Machines. 

It is extremely desirable that the rail or the 
tie-plate should have a smooth and uniform 
bearing upon the tie, to ensure both good track 
construction and long life of the tie. Under 
average conditions, however, such a bearing is 
far from universal, either for the opposite ends 
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of one tie or for any number of 4 
The ties are uneven in shape, line 
and even when the rail seats are dr: 
adze, it is practically impossible ; 
man (however expert he may be) :. 
formly plane and even surfaces on 
or on a number of adjacent ties 
condition, we quote the following : 
on “The Conservation of Cross Ties 
Protection from Mechanical Wear,” 
Kendrick, formerly Vice-President 
son, Topeka & Santa Fe Ry.: 
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When it becomes necessary to r. 
main line service, what happens? 
new rail is of heavier section than 
_—. The ties are already cut by 
ighter section ee @ narrower ba 
the rail is the same in section, the tj. 
theless cut, and before the new rai! « 
it is indispensable that the tie shou 
The labor is usually unskilled, and 
able that it is becoming more so ea. 
adzes speedily become dull. Some 1). 
tically uncut; others are cut by vary; 
up to perhaps an inch or two inc! 
dull tools an attempt is made to brin. +) emt 
proper surface to receive the new rais The, 
sult is that they are mutilated, some «f them 
cut one-third through, depressions are forme 
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Haliy Covered by the base’ of ths 2) 
driven in new places, and the ties are left j 
such a condition that they are peculiar!y receptin 
to moisture and germs that cause 4 cay. i) a 
will find this condition of affairs on «very rail, 
way in the United States. 

Such work can be done quicker and » 
ively by machine, for new ties at least: and more 
economically also, if large numbers of ties are 
to be handled. As far as boring spike holes js 
concerned, this is essential for screw spikes, 
while an ordinary spike will have greater holding 
power and do less injury to the wood of the tie 
if it is driven in a small bored hole. However 
the boring of ties for drive spikes is practiced to 
but an extremely limited extent in this country, 
and may be considered as negligible. For ties 
which are to be treated by preservative processes, 
all trimming, facing, boring, etc., should be done 
before the treatment, so that there will be no 
cutting away of the treated wood and so that 
the preservative will be applied to all the faced 
surfaces of the wood. 

The Atchison, Topeka & Santa Fe Ry. is one 
of the few American railways to go extensively 
into the question of the use of screw spikes and 
of machinery for boring and facing the ties. In 
addition to some small machines (noted later), 
which resemble motor section cars and are for 
use on the track, it has some large machines for 
handling the ties before they are laid in the 
track. These are portable machines which can 
be sent to any part of the line. During the past 
summer, two of the machines have been in use; 
one at the tie-treating plant at Somerville, Tex. 
(Engineering News, May 38, 1906), and the other 
in the laying of new second track in Arizona, 
for which screw spikes were used. These ma- 
chines not only bore the ties for the spikes, but © 
dress the faces to give a proper bearing for the 
rails or tie-plates. The machine at Somerville 
is shown in Fig. 1. 

At the Somerville plant, the ties are finished in 
this way before being subjected to the preserva- 
tive treatment. Here, the machine has handled 
about 3,000 ties per day (mainly softwood ties); 
it has handled as many as 3,600 in a day, and 
for an entire month it averaged 3,2(\) ties per 
day. On the work in Arizona, the new second 
track is laid with ties of Japanese oak, and 
with this hardwood timber the machine handles 
from 2,200 to 2,400 ties per day. Some improve 
ments in the machines are being made, as the 
result of experience, and it is considered that 
when these are completed they shou! be able t 
bore and adze 3,600 softwood ties or °.(00 haré- 
wood ties in a ten-hour day. 

For dressing the ties at tie-storsee yards of 
at tie-treating plants, it is usually preferable 
have the machines installed in a building and 
served by conveyors. This is generally the most 
convenient arrangement, but in some «Ss, how- 
ever, it is cheaper and more convenient to take: 
the machines to the ties, as at very | \rge yards 
and in such cases the machines are :ounted 
cars. This latter arrangement also «ables the 
work to be done og the open road a: in tle te 
newals or track ‘reconstruction. This practice # 
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ee ae -he Atchison, Topeka & Santa Fe vided, one for each end of 
eacagee s two cars of the type shown in the tie. Both are mount- 
By~ 7 tle poring and adzing machine is ed on a large crucible- 
Fig. 1. 4 perallel with the rails, and served by steel spindle running in 
mounte nveyor reaching from the car floor long self-oiling bearings 
a eg 4g. The conveyor consists of two and driven by a heavy 
7 ot frames, with transverse connec- belt (having an adjust- 
paralle _.) ¢rame carrying an endless link-belt able tightener) direct from 
-_ “an Jogs for feeding the ties forward. the main countershaft. 
aaa “ » saws are not used on these port- The pressure bars at the 
— i owing to the amount of extra ma- adzing heads serve to 
= oe sired. The car is usually equipped hold the ties while the 
= six jinder 60-HP. gasoline engine, with cutters are operating; 
- oval .nd water-supply tanks and radi- these are attached to 
- ae? 4 for driving the machine and pro- long heavy weights sus- 
vviling the car about the plant. The car is also pended from above by 
caused with tools for making ordinary repairs four connecting links, 
and a grinder for the knives used on the adzing forming an independent 
heads. parallel guide at each end 
"The tie-boring and tie-adzing machines were of the tie. Passing under 
jesigned and built specially for this class of these the tie adjusts it- 


work by Greenlee Bros, & Co., of Rockford, IIL, 
-. manufacturers of wood-working ma- 


who are 

tnt They are of simple design and heavy 
construction, so that they are not liable to get 
out of order even under conditions of severe 


service and rough usage. They are also largely 
vutomatic in action, so that very little work is 
required of the operator except to handle the 
levers and to see that the work goes on properly. 
Laborers load the ties upon the feed conveyors, 
and remove them from the discharge conveyors, 
The machines adapt themselves to the size of 
the tie, so that there is no necessity for select- 
ing or trimming the ties in advance. The fol- 
lowing description of the machines is condensed 
from information furnished by the makers. It 
will be noted that the trimming saws (for uni- 
form length) and the device for dating the ties 
are accessories quite independent of the main 
purpose of the machine. As a matter of fact, 
the dating of ties by means of stamps has not 
proved very satisfactory in track service. 

The tie-boring and adzing machine is shown 
in Fig. 2. It consists of an adzing arbor equip- 
ped with double cutting heads, two sets of boring 
spindles (with either two, three or four spindles 
in each set), and reciprocating automatic feed 
mechanism, all mounted on a heavy cast-iron 
main frame. The machine may be further equip- 
ped with discharging conveyors, arranged to be 
raised or lowered so that ties may be delivered 
conveniently into any car. The countershaft at 
the rear of the machine may be directly coupled 
to a motor, and separate countershafts are pro- 
vided for driving the boring spindles and cut- 
off saw, or the boring spindles may be driven by 
spur gearing direct from the main shaft. Auto- 
matic pressure bars hold down the ties while 
over the adzing heads, and automatic clamps 
hold them while being bored. The automatic 
feed is accomplished by sets of reciprocating 
dogs on each side of the machine, actuated by a 
positive cam and lever movement. These sets of 
dogs are mounted on slides fitted in the side 
frames, and project in front of the machine far 
enough to carry the ties to and through the 
cutter heads, without the necessity of the oper- 
ator placing them dangerously near any moving 
parts even when no special feed conveyor is 
used. There is also an exhaust system (with 
fan, hoods and piping) for removing the shav- 
ings, chips and sawdust and conveying this 
Tefuse outside of the car or building. 

The steel tracks upon which the ties are car- 
tied over the adzing and boring heads are 
dlaced directly alongside of the adzing heads, so 
that the depth of cut is measured from the near- 
*st possible point on the face of the tie to the 
location of the cut. This feature is necessary, 
Since irregy! irly formed ties could not be prop- 
erly machined except by resting them on a point 
4s hear as possible to the place where the cuts 
are to be made. These tracks are heavy: steel 


of Mounted on wedges, so connected that they 
! be raised and lowered by a hand-wheel 
Placed conveniently to the operator, and any 
fepth of cut thus obtained. 

a a 'g heads are of gun-metal bronze 


solid steel cutting knives, and ex- 


~° cat to any width necessary to suit 
Neplates to be used. Two heads are pro- 


PaNding to . 


self to an average level 
Position of its uneven 
surface, and is carried 
over the adzing heads 
without any rocking mo- 
tion. Thus the two sur- 
faces for the tie-plates 
are formed in exactly the same horizontal plane. 
The boring spindles may be of any desired 
number, placed in clusters at either side of the 
machine, and directly to the rear of the adzing 
heads. While the regular design is for boring 
vertical holes, these heads can be adjusted to 
bore holes at an angle, if desired. They are 
driven by gears from a countershaft within the 
base of the machine, and this shaft may be 
driven either by belt from overhead or by spur 
gears from the main countershaft. They are 
adjustable in all directions and are equipped with 
special clamping devices operated from the main 
feed cam shaft. These clamps automatically 
close upon the tie when it arrives in the proper 
Position over the boring spindles. Any practical 
number of spindles can be provided and any one 
(or more) may be cut out of action by sliding 
back its driving gear, and omitting its bit. A 
counting device records the number of ties 
passed through the machine. The necessary 
shavings exhaust outfit is also furnished, as well 
as a positive pressure blower with connections 
for removing the borings from the auger bits. 
Trimming saws may be mounted on heavy 
cast-iron brackets at the front end of the ma- 
chine and driven by belts from overhead coun- 
tershafting. These saws are of sufficient diam- 
eter to trim the largest ties and have longitudi- 
nal adjustment for variation in length of tie. 
A pneumatic branding device may be applied 
consisting of two opposed cylinders with pistons 





FIG. 1. TRAVELING MACHINE FOR BORING TIES AND FACING THEM 
FOR TIE-PLATES; ATCHISON, TOPEKA & SANTA FE RY. 


Greenlee Bros. 


& Co., Rockford, Ill.; Makers. 
provided with dies for stamping dates (or other 
information) and controlled by automatic air 
valves. This device may be placed directly be 


hind the boring spindles and so timed to the 
machine feed that when the tie moves to the 
proper position the dies advance and leave their 
impression in either end of the tie. 

The operation of the tie adzing and boring ma- 
chines is entirely automatic from the time the tie 
is deposited on the feed conveyor. From the 
point where the ties are deposited on the guide 
tracks they are picked up by automatic recipro- 
cating dogs and passed to a point close to the 
trim saws (when a machine is so equipped) or in 
front of the adzing heads. When the trimming 
is done a second set of dogs passes the ties, be- 
tween the saws and under the first set of pres- 
sure bars. Following this operation they are 
moved by another set of dogs to the position 
directly in front of the adzing heads, where other 
dogs receive them for passing over these cutter 
heads and under the pressure bars. 

Having now been adzed (or trimmed and 
adzed), the ties are moved forward to a position 
over the boring spindles, where they are gripped 
by the automatic clamping device and accu- 
rately centered directly above the spindles. The 
boring bits then feed upward and withdraw, the 
clamps are released and a set of dogs moves the 
ties forward and either deposits them opposite 
the pneumatic branding device, or drops them 
out of the machine or on the feeding-out con- 





FIG. 2. TIE-BORING AND ADZING MACHINE. 
Greenlee Bros. & Co., Rockford, Ill.; Makers. 
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veyors. Where the branding device is used the 

ties remain at rest for an instant while the pneu- 
matic cylinders drive the dies forward. When 
«this operation is included in a machine another 
‘set of dogs moves the tie from its last position 
and deposits it on the conveyor. 

The standard machine is built with a range to 
handle any tie from 5 x 7 ins. to 8 x 12 ins., and 
of any length up to 9 ft. Its bits will bore any 
depth to 12 ins. When equipped with two sets 
of four boring spindles each, these spindles can 
bore any required diameter of spike hole, spaced 
not less than 4 ins. nor more than 6 ins. c. to c. 
for the pairs across the tie, and not less than 
5% ins. nor more than 8 ins. c. to c. lengthwise 
of the tie. The special machine will handle ties 
from 5 x 7 ins. up to 10 x 14 ins. and up to 9 
ft. long. Its bits will bore any depth to 9 ins. 
and its heads cut any width to 12 ins. When 
equipped with number of boring spindles, 
those in either set can be spaced up to 9 ins. c. 
to ¢c. lengthwise of the tie. 

Most machines are provided 

chain conveyor, although they 
simply drop the tie outside of the machine 
frame. The conveyor receives the ties as they 
the machine and deposits them in a car 
or truck By use hand labor is reduced to 
the minimum. The number of men required to 
keep the machine steadily supplied with ties de- 
pends somewhat on conditions, but usually either 
two or three men can handle and feed the neces- 
work. During the travel of the ties through 
the machine no attention is necessary other than 
that the operator should carefully watch them 
from his position at the controlling levers. 
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Tie-Spiking Machines. 
of machinery 
almost essential for 
economical work where such spikes are in use 
to any extent. The Atchison, Topeka & Santa 
Fe Ry. has two spiking cars for this work, and 
both of these were built and equipped by Green- 
& Co. The first is a double-truck steel- 
flat car with three machines mounted on 
the steel girder which forms the center sill, and 
driven from a longitudinal shaft. Each machine 
two swinging arms of sufficient horizontal 
radius to cover four ties. and each arm carries 
a vertical spindle having at its lower end a 
socket to fit the spike head. The driving heads 
the arms can be shifted longitudinally 
power device, but the makers consider it 
preferable to have them fixed, and in such case 
the spikes can be driven in 12 ties before moving 
the car. A reverse motion is provided, so that 
be removed from the ties. The ma- 
is operated by a Westinghouse steam 
of 75 HP., and the service of a locomo- 
tive is required to propel the car and to supply 
steam to the engine. It is intended to remodel 
this, however, and to equip the car with a 
gasoline engine supplying power for propelling 
the car and operating the spiking machines. 
The ear smaller, mounted on two 
axles with 12 ft. wheelbase, and equipped with a 
6GO0-HP. gasoline engine for spiking and propel- 
ling. A car of this sort is shown in Fig. 3. The 
car has a three-speed transmission with slow- 
speed for starting, S m. p. h. for intermediate 
and 20 m. p. h. for high speed. It is sufficiently 
powerful to haul a car carrying track material. 
This car has but one driving head, with two 
radial arms, each arm carrying a spiking spin- 
dle. A more efficient arrangement is considered 
to be that of the double machine, shown in Fig. 
4, which has two driving heads and four spindles. 
The spiking machines described above can be 
used in the tie-storage yards or at convenient 
points along the line, or they can be used to bore 
and spike ties already in the track. The last 
method of working can be used economically 
only (as a rule) for old ties in which it is desired 
to use screw spikes. Under other conditions it 
usually cheaper and better to bore -the ties 
before they are placed in the track. 


Light Track-Spiking Machines. 


In addition to the larger, machines described 
above, there are different makes of lighter ma- 
chines, somewhat resembling the motor section 
cars now very generally used for track work, 
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FIG. 3. SELF-PROPELLING MACHINE FOR BORING TIES AND DRIVING SCREW SPIkEs. 


Greenlee Bros. & Co., 


bridge and signal repairs, and general inspection 
purposes. These can be used for boring and 
spiking ties in the track. 

THE COLLET MACHINE.—As long ago as 
1899, Mr. Albert Collet, a French engineer, in- 
vented an electric screw-spiking machine which 
has been used on different roads. In this ma- 
chine, described in our issue of June 23, 1909, a 
steam-electric generating plant was mounted on 
a truck and supplied current to a pair of over- 
head wires supported by portable A-frames. A 
small wheeled trolley riding on the wires car- 
ried the end of a conductor cable leading to the 
truck on which were mounted the motors of the 
spiking machines. Each motor was carried by a 
swinging frame having a horizontal shaft con- 
nected at one end to the motor and at the other 
end (by bevel gear) to the vertical spiking 
spindle. 

THE AUTRAKAR MACHINE.—This is a gaso- 
line motor car, equipped with flexible shafting 
(or rigid shafts having flexible joints) for trans- 
mitting power to operate track tools, such as for 
boring ties; driving screw spikes, drilling bolt or 
bond holes in rails, etc. This machine, which 
was described in our issue of April 2, 1908, is 
the invention of Mr. 
H. W. Jacobs, Assist- 
ant Superintendent of 
Motive Power of the \ 
Atchison, Topeka & ie 
Santa Fe Ry. It is 1 t 
manufactured by the 
Railway Specialty Co., of 
Atchison, Kan. The rail- 
way named has four of 
these machines in use, 
equipped’ for. driving 
screw spikes. 

THE GREENLEE MA- 
CHINE.—This also is a 
gasoline motor car, and 
is light enough to be 
put on and off the track 
by the gang accom- 
panying it. It can be run 
at speeds as high as 20 
m. p. h.. It has a wood 
frame, reinforced and 
trussed with steel; and 
is mounted on wood- 
center or insulated press- 
ed-steel wheels with tu- 
bular axles and bronze 
bearings. The engine is 
of the horizontal two- 
cylinder opposed type, 
driving the mechanism 
by means of large fric- 
tion disks, the edge of 
one disk bearing against 
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FIG. 4. SELF-PROPE 


Rockford, 


ine 
i 


all 7 Io 


FOR BORING TIES AND DRIVIAG 
Greenlee Bros. & Co, Rockford, Ill.; Makers 


Ill.; Makers. 


the face of the other. The power is transmitted 
to one of the axles by a driving chain and to the 
spiking mechanism by cut gears. The friction 
drive permits of variation in speed, driving the 
car in either direction, and driving or removing 
the spikes. 

The important feature is the combined boring 
and spike driving head. The spike-driving spin- 
dle is a hollow tube driven at a slow speed, 
while the bit spindle is of crucible steel carried 
within the spike-driving spindle and driven ata 
higher speed. All spindles and driving gears are 
of steel, accurately machined, and mounted in 
an oil-tight case, packed with graphite grease. 
The driving head may be swung to position over 
the tie, the boring bit fed down through the 
spike-driving sleeve, the hole bored, and the bit 
drawn back. The sleeve may then be fed down 
ward and the spike driven, without changing the 
location of the head. These feeds are controlled 
by separate hand levers, and no interference is 
possible between the bit and the spike chuck. A 
collar on the outer sleeve, bearing against the 
side of the rail, gages the location of the holes. 

When the car is equipped with one boring and 
driving head this is pivoted at the center of the 
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vitech rail between the rails of the 
wack on h the car is operated. When two 
ot vided one is mounted near either 
r. This machine is built by Green- 
‘o., of Rockford, Ill. 
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“ip SNUW MACHINE.—While this is of the 
ame gel type as the two preceding ma- 
chines, it notable (1) for being designed on 
the lines L.utomobile construction rather than 
on those the ordinary type of motor section 
pra and for having a gasoline electric plant 
supplying current for electric tools. In this 
stter res} the machine is somewhat similar 
to that of Mr. Collet (noted above), but much 
simpler in nstruction and operation. The gen- 
eral desig! the machine is shown in Fig. 5. 
It is the invention of Mr. T. W. Snow (formerly 
of the Otto Gas Engine Works), and is equipped 
with an Otto gasoline engine. It will be one of 


the specialties of the T. W. Snow Construction 
Co, of Chicago, One of the machines has been 
in use for some months on the Chicago, Rock 
Island & Pacific Ry., experimental work being 
conducted to determine the proper number of 
men and the best tool equipment for performing 
the most efficient work. 





FIG. 5. GASOLINE-ELECTRIC MACHINE FOR BO 
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tion of these lines in our issue of Noy. 3, 1910. 
Pneumatic drills of the same sort, but operated 
by air conveyed through hose, have been used in 
some cases as on bridge work where a work car 
with compressor plant was available. 

HAND MACHINES FOR DRIVING SPIKES. 
—While power machines are most effective for 
driving screw spikes, it may be necessary in 
many cases to apply them by hand, and to bore 
the ties in the track by hand also. This may 
be done by ‘T-handled augers and _ socket 
wrenches, or by some form of manually-operated 
machine. The Smith machine, mounted on a 
frame set outside of the rail and operated by a 
crank handle was described in our issue of Aug 
25, 1909. The Greenlee Co. has a somewhat 
similar machine, but with two bits to bore the 
spike holes for one rail simultaneously; the 
spindles can be adjusted to any desired spacing 
of the hole. Double-throw cranks are used, driv- 
ing the spindles by means of spur and bevel 
gears. As an intermediate device, there is the 
ratchet spike-driving wrench, made tn two forms 
by the Greenlee Co. In one of these a horizontal 
cross handle revolves the spindle (with its socket 
end) by means of a ratchet; in the other, the 
handle is given a pump-handle action, commu- 
nicating motion to the spindle by means of two 


A.Tie Bored for Dowels 


C. Dowels in Place 


RING TIES AND 


DRIVING SCREW SPIKES. FIG. 6. 
T. W. Snow, Chicago; Designer. 
The car has a 30-HP. four-cycle four-cylinder bevel gears on the ratchets engaging with a 
gasoline engine, with a transmission affording bevel wheel on the head of the spindle. 


three speeds in either direction (from 10 to 40 
mp. h.). The generator, supplying current for 
the tools, is of 64 KW., 125 volts, 52 amperes, 
running at 1,000 r. p. m. The gasoline tank has 


a capacity for 15 gallons, or sufficient for a 
day’s work. The 30-in. wheels are of the artil- 
lery type, and the frame is mounted on elliptical 


springs. The spiking equipment includes two 
electric spike screwing machines and ‘six-electric 
drills, as three spikes can be driven in the time 
it takes to bore one hole. There are also an 
electric saw (for cutting rails), an emery wheel, 
and such other tools as may be required for 
special work. The machine carries a long cable 
which enables work to be done at a distance 
from the car, the cable having plug-in switches 
for tool connections at intervals of about 20 ft. 
The machine can carry from eight to ten men. 
It has a wheelbase of 81%4 ft. and weighs about 
3,000 Ibs, 

THE DUNTLEY MACHINE.—This is a gaso- 
line-pneumatic machine, the gasoline engine pro- 


Pelling the car and operating an air-compressor 
Which supplies the pneumatic tools. It is built 
‘y the Chicago Pneumatic Tool Co. 

ELECTRIC AND PNEUMATIC TOOLS FOR 
SPIKING.—With most of the machines described 


above (except those of the largest class) each 
boring or spike driving tool is held in position 
by one or two men, who also move it from place 
to place. On electric railway construction, elec- 
‘tieally operated drills and wrenches may some- 
times be used without the assistance of special 


machines to supply the power. Such tools have 
been used extensively in the track reconstruc- 
tion of the Chicago street railways; each tool is 
held by one or two men, and current is taken by 
means of 2 wire led up a light rod which is 
hooked upon the trolley wire. This was de- 


scribed in the article on the track reconstruc- 


Hardwood Dowels for Softwood Ties. 


While softwood ties are often advantageous 
and economical in track service, especially when 
treated by preservative processes, they have the 
disadvantage of giving a comparatively slight 
hold for the spikes; this hold decreases as the 
ties wear, as the wood decays or softens, and as 
the spikes work loose and are redriven. This 
difficulty applies both with screw spikes and 
with drive spikes. In Europe, means of remedy- 
ing this defect have been used extensively for a 
number of years. One of the simplest means is 
the driving of a square or circular plug of wood 
at each spike hole, the plug being made hollow 
to receive either a screw or drive spike. This 
method, invented by Mr. Frederica, of Denmark, 
was patented in this country in 1902 (Engineer- 
ing News, June 18 and 25, 1903), but we do not 
know that it has ever been put into practice here. 

A more elaborate method is to bore a hole at 
each spike position, tap this with a coarse 
thread, and screw into it a threaded plug or 
treenail of hardwood, which itself is hollow and 
may be threaded to receive a screw spike. This 
method was invented some 15 years ago by 
Albert Collet, and has been used extensively 
both in France gnd Germany, giving very satis- 
factory results where softwood ties were em- 
ployed (Engineering News, May 20, 1909). In 
the Thiollier system, the hole is bored and tap- 
ped, but a steel spiral or helix is screwed into 
the tapped recess seeming by its pressure to 
compress the wood of .the threads. Into this 
part of the wood, the thread of the screw spike 
cuts its avay. This device has been used ex- 
tensively abroad and has been tried in this coun- 
try on the Pennsylvania Lines ees 
News, June 21, 1906).- 
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B. Holes Tapped for Dowels 
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ciency of service out of railway ti 
very carefully by Mr. J. W 
Vice-President of the 
Fe Ry., 
American Engineering Association a 
paper on “Conservation of Cross Means 
of Protection from Mechanical Wear.” He cam 
to the conclusion that steps (in combina 
tion) are necessary to adapt 
economical life and _ servic a1) 
treatment of the tie to prevent 
use of metal tie-plates of 
properly distribute the 
rail base to the tie; (3) the use of screw spike 
to hold the rail, and (4) the use of wooden screw 
dowels or plugs bored in the 
the screw spikes. As a result of his 
designed and patented a method of 
these dowels, and the several steps are shown in 
Fig. 6. The track machine already mentioned 
and illustrated in Fig. 7, is equipped for this 
sort of work. ‘It resembles an open-side box car 
of steel construction throughout. © This car 

with machines for putting hard 
wood dowels in the ties, on the system described 
later. On each side of the car there is p 
four machines for (1) tapping, (3) 
screwing in the dowel, (4) facing the rail 
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D. Tie and Dowels faced off 


FITTING A TIE WITH HARDWOOD DOWELS TO RECEIVE 


SCREW SPIKES. 


seat. Thus eight ties can be handled at on 
time. Hinged footboards are provided for the 
machine operators, as shown. 

The operations are performed before the tie is 
treated, and each is performed by a separate 
machine. In the first machine, four 1\44-in. holes 


are bored simultaneously (two at each end), 
ing slightly staggered so that they are on 
posite sides of the center line of the tie; the 
of the hole is reamed out also (A, Fig. 6). 
second machine taps a coarse thread in the lower 
part of the hole (B, Fig. 6). The third machine 
screws in the hollow threaded dowels (C, Fig. 6); 
and the fourth machine turns off the projecting 
top of the dowels and faces the tie to receive the 
tie-plate (D, Fig. 5). The ties then go to the 
treating plant. The plugs are slightly tapered at 
the top and when screwed home make a tight 
fit. Each plug has a %-in. hole for the spike. 
At (E, Fig. 6) is shown the completed rail fast- 
ening. 

This doweling system has been used on the 
A., T. & 8S. F. Ry., but only to an experimental 
extent. The first track machine that was built 
(Fig. 7) was designed for boring ties and in- 
serting dowels; it was used also for boring ties 
for screw spikes until the adzing and: boring ma- 
chines were put in use, but since then it has not 
been in service. It was built by Greenlee Bros. 
& Co., of Rockford, Il. 

About 50,000 dowels were put in new ties as 
an experiment, with the purpose of testing the 
strength of ties after being bored to such an ex- 
tent as to receive the dowels. About 300 old ties 
with spike holes (using drive spikes) were taken 
out of the track, bored, fitted with dowels, re- 
placed in the track and then fitted with screw 
spikes. This is the extent of the work done in 
the Hne of using dowels, and the idea does not 
seem to have been taken up by any other rail- 
way. We quote -the following from Mr. Ken- 
drick’s paper, but it is evident that much of the 
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improvement estimated is due to the screw spikes 
rather than to the dowels. 


The question will naturally be asked as to the 
relative cost of adopting this form of construc- 
tion as compared with that now in use. A proper 
machine at the treating plant will bore and plug 
600 ties with 8 plugs each, per day of 10 hours, 
at a cost of 3% cts. per tie. The cost of making 
the plugs will be about 1% cts. each. The cost of 
screw spikes will be 2.7 cts. each; of tie-plates, 
21 cts. each. The cost of cut spikes will be 1.06 
cts. each. Assuming 3,000 ties per mile of track, 
with four spikes per tie, assuming that the 
same types of tie plates are used both with screw 
and cut spikes, and that eight wooden dowels 
are provided for the plates with screw spikes, 
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Some Thoughts Suggested: by the Austin 
Dam Failures Regarding Text Books 
on Hydraulic Engineering and 

Design in General. 


By JOHN R. FREEMAN,* M. Am. Soc. C. E. 


First of all let me thank the editor for his ex- 
cellent editorial in the past week’s issue of Engi- 
neering News relative to engineering supervision 
of dam building. I would only place more em- 
phasis on the point that such a structure after 
being properly designed should have responsible 
expert inspection, day by day and hour by hour 
while being built, to disclose defects in sub- 
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FIG. 7. TRAVELING MACHINE FOR BORING TIES AND FITTING THEM WITH HARD- 
WOOD DOWELS FOR SCREW SPIKES; ATCHISON, TOPEKA & SANTA FE RY. 
Greenlee Bros. & Co., Rockford, Ill.; Makers. 


and no dowels are provided for cut spikes, the 
relative cost per mile of track would be as fol- 
lows: 


One Mile of Track with Screw Spikes and Dowels. 
12,000 spikes at 2.7 cts 
6,000 tie plates at 21 cts 
Boring ties for, and driving, 24,000 dowels, 
at 1 ct. 
24,000 wooden dowels, at 1% cts 
Driving screw spikes (per mile) 


Total 
One 
2,000 spikes 


6,000 tie plates, at 21 cts 
Driving cut spikes (per mile) 


Mile with Cut Spikes. 


Total 


The difference in cost is considerable. The cal- 
culation assumes that tie-plates will be used in 
elther case, and true economy requires that this 
be done. The estimated cost of driving screw 
spikes is based upon work actually done under 
unfavorable conditions on a section of track 
about five miles in length, on the Illinois Division 
of the A., T. & S. F. Ry. Unfortunately, the holes 
in the tie-plates were a little too small, so that 
the screws acted as reamers to enlarge the holes 
before they could be driven home. The record 
of cost for driving 4,200 track-feet (the best pro- 
gress made in one day) indicated that there would 
be little or no difference between the cost of ap- 
plying screw spikes and of driving cut spikes. 

The element of increased cost is one which en- 
ters into any construction of superior type, and 
the real question is: Is it worth while? If this 
process is followed, the average life of ties on 
American railways would be, very conservatively 
speaking, 21 years instead of about 7; that is 
they would last three times as long as at pres- 
ent. Screw spikes should be applied as ties are 
renewed. Then at the end of a period of from 
7 to 10 years any line of railway pursuing this 
course would have provided its track with treated 
ties, screw spikes, and so forth. 
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An Oll-Engine Driven Ship has crossed the At- 
lantic from the Tyne, England, to Halifax, N. 8S., 
where it arrived Sept. 22, according to a report 
published in “Engineering.” This vessel, the 
“Toiler,” is given the credit of being the first of 
its kind to complete a Trans-Atlantic voyage. The 
“Toiler” is not intended, however, for regular 
Trans-Atlantic service, being destined for use on 
canals in Canada. The vessel has twin propellers 
driven by two-cycle reversible Diesel engines 
built by the Aktiebolaget Diesels Motorer, of 
Stockholm. The ship itself was built by Swan, 
Hunter & Wigham Richardson, Limited, an Eng- 
lish company. The fuel consumption for the trip 
is claimed to have been less than two tons of 
erude oil per day, against about eight tons of coal 
for a steamship of equal power. 


Strata, as well as to make sure of quality in the 
dam itself, adding to the design if need be. 

As to the present popular movement for Gov- 
ernmental examination of all dams, it is well to 
remember that it is impracticable for State in- 
spectors appointed at this late day to learn all 
the important facts about a structure built fifty 
years ago, or even one year ago. The factor of 
safety when reviewing old structures should, 
therefore, be large. 

I spent a part of yesterday inspecting the ruins 
of the Austin, Pa., dam, and a few months ago 
I spent some hours studying the ruins of the 
dam at Austin, Texas. At neither place is the 
bedrock directly beneath the dam site now vis- 
ible; but at both sites a reliable idea of its char- 
acter can be obtained by studying the neigh- 
boring outcrops. It is the thoughts aroused by 
considering the character of these bedrocks that 
have prompted the following communication, 
while interest and discussion are most active,— 
rather than wait as I would like to for the 
furthest possible information about every one of 
the conditions. 

At Austin, Pa., I found the rock exposed in the 
bed of the small stream and by the scour 
of the flood, at a point nearly opposite the ruins 
of the Bayless Pulp Mill, perhaps one third of 
a mile downstream from the dam. Here it 
had a nearly horizontal stratification much the 
same as in the quarry at a higher level close to 
the westerly end of the dam. It appeared to be 
a hard, shelly sandstone laid down in thin loose- 
ly adherent strata. Presumably the same con- 
dition prevails underneath the dam, but it would 
be worth while to clean off a considerable 
area to make absolutely sure about this fea- 
ture while investigating the causes of failure. 
Subject to further information it appeared to me 
that in this seamy character of the bedrock 
of these Austin dams, and in the lack of proper 
precautions to meet this condition is found the 
immediate cause of both failures. 

Some years ago I had occasion to study the 
plans and reports concerning the dam at Mont- 
gomery, Alabama, which failed after a wide- 
spread storm which wrecked three important 
dams on Southern rivers. I was then led to 
note that many or most of our standard books 
on applied mechanics, masonry construction and 
dam design have little to say about the dan- 
ger of uplift pressure within or bene&th a high 
masonry dam and the great importance of pro 
viding against it. ’ 


*Banigan Bldg., Providence, R. L. 
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I am writing in a railroad car, . 
Mexico and without access to m\ 
would call your attention by cha; 
to the scant attention given to ; 
various standard text books, eve 
tentious treatises as that of Weg), 
to their scanty consideration of 
temperature strains and 
erosion of bed and banks. 
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ice against its dangers; but lin 
words of caution to bad, seamy 
regarding the fact that uplift 
possibly occur under or within al: 
onry dam and should always be 

It is hardly too much to say th. 
ter on the design of masonry 4d. 
all of our text books should be r 
before rewriting, the authors would do Well to 
read over and over again that remarkably jy. 
cid and thoughtful contribution to this sudje 
by the late James B. Francis in the “Trangse. 
tions of the American Society of Ciyjj Engin- 
eers,” some 25 years ago, relating particularly to 
the design of the proposed Quaker Bridge Dam 

Most of our text books put their emphasis op 
overturning and crushing, and advise a Some- 
what extravagant factor of safety against crush- 
ing, on the basis of a theory of uniformly vary. 
ing stress which tends to exaggerate the stress 
at the downstream face. This large factor of 
safety may sometimes be useful so long as ig 
pressures, temperature stresses, shrinkage effects 
and percolating effects are ignored. 

The careful engineers who designed the Wachv- 
set Dam, the Ashokan Dam and many of o 
other large American dams have not overlooked 
these matters; and this is another illustration 
of how far the text books often lag behind the 
best practice of engineers. As I read the lesson 
of the two Austin dam failures the following 
facts are plain: 

First, the loss of life and property that would 
follow the wrecking of almost any large dam js 
So appalling that no chances whatever should 
be taken about its ability to resist any con- 
ceivable destructive force short of the opening 
of an earthquake fault beneath the dam (and 
even this can be guarded against by the hori- 
zontally arched dam with extra breadth of base 
and a well pucdled back-fill. 

On reflection it must be regarded as rather 
stupid to apply, and to rest content with, a 
factor of safety of 2 against the force of gravity 
and a factor of from 6 to perhaps 20, against 
the crushing of ordinary masonry and meat- 
while ignore the cause that probably led to the 
failure at Austin, Pa., and that at Austin, Tex, 
namely, the penetration of water-pressure into and 
underneath the mass of the dam, together with ils 
secondary effect in lessening the stability of the 
mass against sliding. 

For a long time past when computing a stress 
diagram I have not ventured to reckon on 42 
amount of uplift smaller than that so obtained 
by assuming that the water-pressure penetrates 
the pores of the masonry and penetrates the in- 
cipient horizontal crack between the masonry 
and the bedrock, and particularly that it pene 
trates the seams between the layers of a strati- 
fied bedrock, over the entire area of the base to 
the extent of the full static water-pressure at 
the upstream face of the dam, and the further 
assumption that this pressure averages taper 
ing off at a uniform rate to a zero pressure at 
the downstream face or toe of the dam. 

From what I have seen at the two Austin dams 
I shall in the future be inclined to impose the 
further criterion of ability to withsiand the full 
static pressure of the water from the upstream 
side penetrating with undiminished force te 
nearly the downstream face or to the toe of th 
dam. 

With the loosely-adherent, strati‘icd bedroct 
at both Austins, it is easy to believe that this 
condition could possibly prevail. 

It surely is reasonable to expect the full water 
pressure will etrate some distance 
the dam and rete at which this pressure wil 
diminish as we proceed downstreim 
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“28 a nd outlet and size of crack and the 
- hey the application of the resultant 
Pre wil be to cause the seams to become 
Tae nearer the toe, so that the uplift pressure 
ee ay farther and with greater force 
Dei varying uniformly to zero at the 
Natural conditions in the bedrock seams 
rs readily be conceived of which will allow 
the uplift ssure to travel almost the entire 
width of tee dam with but slightly diminished 
compute ‘ne position and direction of the re- 
sultant for ther of these dams on this hypo- 
thesis, and see just what resistance against 
sliding you have left; particularly in a case 
where the base of the dam is not deeply in- 
trenched in the bedrock, or where a shelly bed- 
rock has been ripped off layer by layer, as prob- 
ably occurred at Austin, Tex., from the enor- 


mous force and velocity of the high flood pour- 
ing over the dam and its “back-roll.”’ 

It is not a)rasion or scour of this downstream 
rock that is to be feared so much as that 
stratum after stratum of rock will be torn off 
py the water-pressure generated by the impact 
ot the downpour against some convenient crack 
or seam, whereby a force like that in an enor- 
mous hydrostatic press will be generated within 
the seam and lift off the overlying rock, which 
has but little more than half the weight under 
water that it has in air. 


Regarding penetration of water-pressure within 
the mass of a dam, the writer has for ten years 
past been looking for an absolutely impervious 
dam and has never found but one, and that was 
an arch dam in the west where chemical action 
may have played some part in the tightening. 
You can find plenty of evidence near at hand to 
illustrate the penetration of water through a 
dam, for example in the admirable structures 
in the Croton watershed, on the Boston Water- 
Works, in the large dam at Boonton, N. J., and 
elsewhere. Last summer on inspecting the 
monumental water-works dams in Wales and at 
Lake Thirlmere in England I found similar leak- 
age and water marks. 


We must always expect percolation and the 
consequent development of uplift pressure, par- 
ticularly at the plane where the work of one day 
joins that of another. 

In such a penetration of uplift pressure within 
the mass of a dam subjected to a great flood 
before the concrete had time to develop tensile 
strength, I found the most reasonable explana- 
tion for the failure in the Montgomery dam. 
Indeed, in many cases, I am led to believe that 
the tensile strength of the concrete, which our 
computations ignore, provides the only safety 
against an uplift pressure which common meth- 
ods of computation also ignore. 

The fairly regular lengths into which the dam 
at Austin, Pa., was broken by nearly vertical 
cracks emphasize the fact that all long straight 
concrete dams tend to develop vertical shrinkage 
racks, some'vhere from 50 to 75 ft. apart, and 
that it is a good practice to predetermine the 
sition and shape of these cracks by building 
shrinkage joints into the work, and to key the 
‘Wo sides of this shrinkage joint together by a 
fries of shallow vertical tongues and grooves, 
Sich as can be obtained at trivial expense by 
standing 2-in. or 3-in. plank vertically against 
‘nd-forms placed about 50 ft. apart, which when 
femoved leave a groove into which the con- 
trete of the adjoining section runs and forms a 
‘ongue and water-stop. 

Several of the broken end surfaces at the 
Austin, Pa, dam are geen to be darkly dis- 
‘olored, showing that the water had been seep- 
ing through cracks at these points prior to the 
final rupture. 

Lest this letter become too long I will close 
after suggesting consideration by our text book 
Writers of the modification of stresses in a dam 
that may be produced in a northern climate 
When the downstream face becomes cooled to a 
‘emperatur of zero while the center of the mass 
"mains at bout 50° and also suggest considera- 
ion of the internal uplift pressure that may be 
caused locaily when water percolating through 
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a broad horizontal seam of the dam has its out- 
let choked by frost. 

Ice-pressure did not enter into the failure of 
the two Austin dams or that of the Mont- 
gomery dam; andso I will now merely mention 
that we have no positive knowledge as to how 
great this pressure may become. We may be 
sure that it can be enormous and that an allow- 
ance of from 10 to 25 tons per lineal foot of dam 
is none too great in a northern latitude. 

Great boulders pushed up on the shore of 
northern lakes give evidence of this slow, power- 
ful outward motion of the ice sheet caused by 
shrinkage cracks, formed in the ice by con- 
traction due to the cooler temperature of the 
night, becoming filled with iée so that the outer 
edge of the sheet tends to push outward under 
the expansion of its top surface by the warmer 
atmosphere of the following day. 

Lack of precise data upon the intensity of 
these ice pressures makes all the more import- 
ant some words of caution in the text books con- 
cerning it and a full discussion of the conditions 
that produce it and its possible magnitude under 
various conditions. 





The Collision Between the White Star Steam- 
ship “Olympic” and the Cruiser “Hawke.” 


The reports of the strange collision between the 
great White Star Steamship “Olympic,” the 
largest vessel afloat, and the British cruiser 
“Hawke,” given in the English engineering jour- 
nals, add little of definite statement to what has 
already been published in the cable despatches. 
It will evidently require official investigation to 
determine the cause of this apparently easily 
preventable - accident. 

We reproduce from London “Engineering” the 
accompanying views showing the crushed bow of 
the cruiser and the gaping rent made in the hull 
of the “Olympic.” The latter vessel was steam- 
ing at about 15 knots speed and the cruiser on 
a nearly parallel course. The cruiser was being 
left astern by the merchant vessel when by a 
sudden change in the cruiser’s course she lunged 
toward the “Olympic” and struck her a glancing 
blow at a point about 90 ft. forward of the rud- 
der post. The triangular gap made by the 
“Hawke’s” bow in the “Olympic” is about 10 ft. 
wide at the top and nearly 20 ft. deep. “En- 
gineering” states that the stem casting of the 
“Hawke,” weighing upwards of 20 tons, has en- 
tirely disappeared. The “Olympic” is now under- 
going repairs at the yards of her builders, Messrs. 
Harland & Wolff, Belfast, Ireland. 
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Pseudo Economies in Large Industrial 
Organizations. 
By HART VANCE.* 

Economy is, of course, the only object that 
the modern E-Pluribus-Unum corporation has as 
an excuse for its being; and the justification of 
its continuance depends wholly on the soundness 
of its practice in respect of economy. It is un- 
deniable, too, that (in relation to its constituent 
companies at least) the so-called “trust” has de- 
veloped many of the highest conceptions of 
economy ever adopted in commercial enterprise 
Really, though perhaps without distinct purpose, 
it has done more: Not only is the recog 
nition of a common interest as superior to 
any advantage attainable in competition, an un- 
questionable advance in commercial wisdom, but 
this advance affords the more intelligent or- 
ganizer glimpses at least of the still greater scope 
of his own true interest. He perceives that 
market-conservation and thence a genuine re- 
gard for the interests of customers, immediate 
and ultimate, are imperatively requisite. He dis- 
cerns that it is at least very desirable to create 
some interest in the success of his undertaking on 
the part of all whose labor or skill it would ex- 
ploit. He remotely begins to realize that there is 
an absolutely universal community of interest in 
every real betterment. 

Hence the organic scheme of the more méddern 
of the great corporations approximates remark- 
ably those ethical findings, which, though of 
paramount significance, have hitherto been ex- 
clusively ideal. The supposed masters of prac- 
ticality, that is, have found it worth while to 
formulate for eminently practical application, 
principles which the _ distinctively “practical 
man” has been wont to sweep into the waste- 
basket of his mind as “Utopian!” 

Nevertheless, it has become quite evident that 
there is something wrong in the resulting or- 
ganizations. This is attested not only by an in- 
sistent popular imputation, but by a radical re- 
adjustment in June of views emphatically ex- 
pressed in April, by the most authoritative offi- 
cial spokesman of the corporations. 

The consummate industrial system has not en- 
sued. The identity of “financial genius’ with a 
faculty for making the most of human agencies, 
has not been established. Public interest has be- 
come inquisitorial, and there are signs of ap- 
proach on the part of the “captains of industry” 
to a conclusion that candid cooperation in a 
thorough inquiry will be their best course. That 
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Fig. 1. The Damaged Bow of the British Cruiser Fig. 2. View of the Rent Torn in the Side of the 
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is, they recognize public interest as possibly the 
most valid and certainly the most momentous of 
those interests which they have found it wise 
to enlist and subserve in the prosecution of their 
enterprises. 

In such premises the matter to be presented in 
this article may have a larger significance than 
the title makes apparent. It is taken from 
a notebook recording intimate observations, 
through a long period, of the actual work of 
forces organized under a typical corporation of 
the first magnitude. The specific title of the 
article from an impression produced by 
the observations referred to, that many of the 
greatest wasteful expenses of a large 
very properly be combined 
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It happens that the instances given are taken 
exclusively from the experiences of draftsmen. 
But their significance is wider, for two reasons: 
First, draftsmen (at least in the case of the in- 
dustry under observation) do probably more than 
any other employees toward determining the 
final quality of the product. Second, the in- 
stances themselves make it clear that the errors 
criticized are central rather than _ peripheral; 
that is, they originate in the “heads,” not in the 
“hands” of the great corporation. It is there- 
fore probable that practically the same conditions 
exist throughout the system which these “heads” 
control, 

It is to be noted also that no one of the in- 
stances cited is affected by personal peculiarities 
or individual bad judgment. In every case the 
policy illustrated had been ratified by the higher 
authorities, either directly (by extension of the 
same policy to other offices) or otherwise (as by 
the continued advancement of the author of the 
policy). : 

Some Penny-Saving Practices. 

The cases’ where thrift is most obviously 
spurious are petty, but not proportionately inex- 
pensive. To take first the simplest case: The 
whose work was specially observed 
uses in its drawing room an ink of varying but 
always inferior quality, in buying which prob- 
20% of what the ink would 
“saved.”’ Estimates during par- 
spells of this cheap ink indicate 
that its actual ultimate cost is from $100 to $125 
per bottle. 


company 


ably 15% or best 


cost is made 


ticularly bad 


Innumerable fads run their course in the draw- 
ing rooms, and especially afflict the detailers. 
They originate usually in inspirations of the 
chief, who is not a draftsman, and are character- 
istic of the functionary anxious to do his full 
duty in directing: lahor. which he could not. per- 
form. One of the ‘most persistent of these has 
taken shape in the general instruction that the 
first*,consjdération of the draftsman in making 
shop-détails shall always be the convenience of 
the shop. Accordingly it’ is required that the 
rivet-spacing on every flange angle shall be 50 
arranged that one board may serve as the tem- 
plate for both “legs.” - This frequently results 
in a saving of 50 cts. in the shop at an expense 
of $10 or $15 in the office, to say nothing bf 
botchy detail. ‘ 

The windows of one drawing-room give over 
an unpaved Chicago street, where in dry weather 
the dust is 3 or 4 ins. deep and has an upward 
aerial range of not less than 20 ft., for at that 
height I have seen it pouring over the lowered 
upper sash upon the drawing-boards of the 
second floor. Repeated requests have been made 
by the sufferers that this dust be sprinkled into 
comparatively harmless mud, but. only onée, 
when the assistant manager happened to be in 
charge, has such a request been granted. The 
manager, a very strict economist, does not see 
the sense of expending labor paid for by the 
company to secure a mere luxury for employe 
that have an easy time of it anyhow. } 

Such blunders, all of which impair the drafts- 
man’s efficiency, originate in the shortwitted- 
ness—ef- misehosen—local. “theads."".. But. they_also 
indicate deficiency somewhere above these heads, 
and thus suggest a fatal fallibility in the con- 
trolling mind of the organization. 


No glimmer of the financial genius that (pre- 
sumably) blazes in the central councils of this 
great industry seems to reach the outskirts of its 
immense system. I have repeatedly worked 
through day after day in a drawing-room where 
the temperature ranged between 90° and 104° 
F., but no intelligence in authority has dis- 
covered what an excellent investment might be 
made in half-a-dozen electric fans. Yet, during 


the excessive heat, the product of the drafting 
force was reduced to 50% of normal. 


The Hurry Craze. 


The great drawing-room specialty, rapidity in 
production, is of .course the principal subject 
brought into consideration by instances noted 
exclusively among draftsmen. It has developed 
a sort of speed-mania among the powers that be, 
and in fact it is a most expensive farce, “Get 
the work out!” is a virtual war-cry adopted by 
its practitioners; and when it is out it usually 
is out in more than one sense. 

The process generally is about as follows: 

The first production of sheets is “rushed,” and 
the draftsmen excelling in this are credited with 
speed and marked for advancement. Then, the 
rush being over, the actual making of the draw- 
ings begins, and they are put in more or less 
available shape by the checkers. This is tedious 
and the corrections are many, but all the work 
at all passable is passed, though it be obviously 
not the best. Often disapproval on the part of 
the customer follows and the details are prac- 
tically to be made over, but the detailer retains 
his original credit, and almost always his draw- 
ings, if not actually discarded, retain numerous 
ill effects of the original bungling haste that 
brought him that credit. 

The grounds for condemnation of this system 
are numerous. It brings about the promotion of 
incompetent and unfit men, and results in the 
juggling of work to retain position, improper 
shifting of difficulties to the shop, resistance to 
honest and open corrective processes, and the rise 
and incalculable detriment of the “dirty-worker.” 
It utterly falsifies, that is, the standards of 
efficiency and merit. 

Possibly the most preposterous development of 
the speed-mania is a quasi-punitive rule: that 
when two connecting pieces are detailed by dif- 
ferent draftsmen, and the provisions for connec- 
tion do not coincide, that piece which was fin- 
ished latest shall be changed to fit the other, 
irrespective of the comparative merit of the de- 
tails. That means virtually, of course, that the 
draftsman who takes time to do good work must 
botch it after all, in order to connect it with 
that of the draftsman who only takes time to 
make a botch. 

A year or two ago I had the detailing of some 
large bins appertaining to a big smelting plant. 
Certain columns had been specially designed to 
support these bins in addition to their share of 
the main structure. I made layouts for the re- 
quisite connections, and they were turned over 
to the draftsman who was to detail the special 
columns, but he proved to be a “transient” and 
did not finish the job. When my bins. were 
checked, the column-details could not be found, 
and it was supposed they had not been com- 
pleted. Some time afterwards I made further 
inquiry, and it was then ascertained that the 
columns had been not only detailed but fabri- 
cated. No connections for the bins had been 
provided, however. Neither detailer nor checker 
had discovered the necessity for them. Conse- 
quently I was obliged to make an additional sheet 
and instead of twelve identical beams requiring 
one picture, to draw twelve different beams, with 
twelve variously preposterous connections de 
to fit the random spacing of the shop-rivets in the 
columns that it would be necessary to cut out. 
At least the checker in this case—‘new” at the 
time—had been accredited with dispatch. © 

Another item of my own experience was in 
certain respects worse: I made the shop draw- 
ings of some rather elaborate hoppers. The sup- 
porting girders were detailed by a draftsman in- 
dependent of my direction, but I supplied lay- 
outs for the hopper connections. These girders 


were simple, and the details had 
checked and sent to the shop, 
ings were checked. Reference 
then showed that the connecting 
been reversed in position. This 
fensible error, but both the ch 
squad-foreman insisted that, as t! 
“out” first, the hoppers should ix 
required strenuous appeal to pre, 
Probably the most expensive 

the delusion that hustling cons! 
is the practice of plunging prema: 
tails. The cost of shop-drawings ; 
digested design is usually somew 
a dead loss, for almost invariab), 
made to render these drawings 
thus, if they be eventually disca;: 
of the attempt is added to the fi: 
if the conclusion be reached to 
always a clear case of accepting 
normal conditions would be reject: 


Inefficient Utilization of Human Resources, 

An office employing from fifty to one hundyej 
draftsmen suddenly lost a large nunjber of them 
Such a reduction was not indeed ur 
force varied continually with the 
urgency of the work in hand; but the 
defection not only occurred when the office was 
full of business, but deprived it of many of 
oldest and most valued retainers. The engineer 
in charge, “on the carpet” in consequence of the 
happening, pleaded that his men had been ep. 
ticed away with offers of much higher compen- 
sation, but that the rush of work on account of 
which a certain railway company had been com. 
pelled to secure them would be sure to end with 
the summer and then he would be abie to get thew 
back at smaller salaries than he had paid befor 
Evidently his argument was considered valid, as 
he has been put in charge of a more important 
office. It may be noted, too—not without rele- 
vance I think—that at the time of his promotion 
there were in the employment of the office he 
left only six of the hundred or more draftsmen 
who had entered it with him seven years before, 
while not less than a thousand 
gone in the meantime. 

Just here I am reminded antithetically of a 
long-ago experience of my own. I was in charge 
of the U. S. survey of Red River, and an esti- 
mate of $50,000 had been cut down to $35,00 
Not having followed the custom of anticipating 
such reductions by judiciously augmenting the 
estimate, I found my official course especially 
problematic because failure to make the run 
(from Fulton, Ark., to Shreveport, La.) in the one 
season would entail complete reorganization to 
complete it next year, and se an additional cost 
of $15,000 to $20,000. Under the circumstances 
I made extraordinary efforts, first asking that 
the appropriation be made immediately avail- 
able in order that I might take full advantage 
of ‘the limited “season.” This request being 
granted, I followed it up with another for at 
thority to increase the salaries of my suborii- 
nates 20%. To this the office of the Chief of 
Engineers objected. It couldn’t see how an JD 
crease in expenditure would remedy the shortage 
of 30% in my appropriation, which | had already 
pointed out; but I could. I was asked to explail 
and did so. The offer of exceptional remul 
eration, I reported, would enable me not only 
to take my pick of the young engineers seeking 
employment in the River and Harbor service and 
to hold them throughout the work, in spite 
the region’s unhealthiness, but to exact the ei 
traordinary exertion on the part of each and al 
of them that would be requisite to complete te 
undertaking within a given time. This authority 
too. was granted, and I complete’ my $50.00 
worth of survey for $33,500—because every mat 
of my force knew that he would get the fall 
value of the work required of him, both in mone 
and in personal consideration. 

This is an assurance that, according to my & 
servation, is entirely denied the retual work 
ers—the actual producers—among ‘!° employes 
of the so-called trusts. ‘The allege’ creat Drei 
of these organizations seem to have missed & 
tirely the fact that such an assurance vou 
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October 19, Igtit. 

; employees would be incomparably 
Saitu 
“1 i\ying investment they could make. 


Th tances adduced here might be rein- 
+h hundreds of like import. The care- 
er has, indeed, continual evidence that 
ecting stupendous organizations for the 
nt of great natural resources have 

overlooked the greatest of all, human 

Yet upon their proficiency in the de- 

of this resource must depend their 
with others. It is not out of order to 
hese projectors that a great industry is 
prima a great composition of human effi- 
ciencies, and that mastery of the principles of 
such position is indispensable to their suc- 

apparently, they are quite unfami- 
these principles; the many gross errors 
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an myself have witnessed furnish cumu- 
lative proof of this fact. 

I know of the gospels of efficiency just now 
gaining vogue—‘the latest revisions of the rules 
for squeezing blood out of a turnip” they have 


been not inaptly termed. And I am quite fami- 
liar with the transcendent pretensions to “ad- 
ministrative genius” on the part of nominal 
“Heads,” and with the argument that executive 
ability consists rather in a talent for exploiting 
the efficiencies of others than in the possession 
of any specific efficiency. This latter argument 
has been exhaustively urged in justification of 
the “princely” or “fabulous” salaries advertised 
as attaching to those “Heads,” for example one 
young man whose exploits were conducted at 
Monte Carlo. or another who has devoted himself 
to daring sociological experiments. Neverthe- 
less the proof to which I have referred continues. 

To begin again with the seemingly trivial, but 
not the less significant: The pay of the larger 
forces of men with which I have been connected 
is usually withheld four or five days after the 
end of the period for which it is reckoned. I 
supposed for a long time that this was for the 
convenience of the accountants but, coming upon 
reasons to doubt my assumption, made inquiry. 
“Why, if we once let ’em get away with nothing 
coming to ’em,” the chief from whom I sought 
enlightenment told me, “‘We wouldn’t have half 
of ‘em back next morning.” 

This explanation, it is true, affords a certain 
alternative of interpretation, but there is little 
choice between the two renderings: Either the 
corporation has no confidence in having taken 
adequate measures to attach “its men’’ to its 
service, or. the men are regarded as of too low a 
grade to be amenable to any moral obligation. 

In reality the necessity for all sorts of diplo- 
macy in binding men to the service is clearly 
recognized. One obnoxious evidence of this is 
the prevailing encouragement of matrimony. No 
other employee is so tractable as the married 
man. And his tractability is of course enhanced 
by the economy which reduces his means of live- 
lihood to a minimum. 

The sheer truth is that a practice of deliber- 
ately imposing disabilities in order to hold men, 
has been definitely adopted; and the gross in- 
compatibility of such a policy with true cultiva- 
tion of efficiency has not been perceived. 

It is undoubtedly held and sometimes unhesi- 
tatingly argued that the desperate exertions of 
4 man under constant stress of the necessity of 
making a living for those dependent upon him 
gives his work its highest economic value. The 
Surer play of the unencumbered faculties of one 
not thus harassed, is but vaguely appreciated, 
if at all. 

The policy of securing executives unhandi- 
capped by any consideration superior to the ob- 
jects of organization is explicitly pursued. Talk- 
ing not long ago with a brilliant young acquaint- 
ance, already manager of one of the big plants 
of a big corporation and destined to be one of 
its “magnates,” I asked what had become of E., 
an associate of ours in “the service” a few years 
ago. “Dropped out,” he replied, and then added, 


after . pause: “The trouble with E. was, Vance, 


that he was too conscientious.” 

The fact is scarcely dissembled that certain at- 
tributes which are conventionally esteemed the 
highest constituents of manliness disqualify one 
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for “responsible” 
tions whose 


positions, especially for posi- 
duties involve quasi-commercial 
dealings or discretionary control of operatives 
In the latter case a somewhat curious conse- 
quence frequently appears in the details of or- 
ganization of employees of that class to which 
my observations have been in the main re- 
stricted: High professional attainments almost 
invariably induce to a decisive degree just that 
highmindedness which is considered incompatible 
with the crass “economy” under consideration. 
As a rule, therefore, the technical expert is in- 
eligible to the actual direction of a force of men. 
And yet his proficiency cannot be dispensed with 
in conducting the work. Hence (in instances 
enough within my knowledge to warrant at least 
the imputation of a practice), such proficients 
have been secured in strictly subordinate posi- 
tions to serve as coaches for those who had been 
put in charge on grounds that had no reference 
to professional qualifications. 

Men of very positive ability of course cannot 
be retained in such a relation. I have known of 
several cases in which the subordinate was so 
manifestly superior not only to his imme- 
diate “superior” but to the Chief so-called En- 
gineer, that recognition of the anomaly by the 
employees in general could not be prevented, and 
it was necessary to get rid of him. Extraordi- 
nary measures are resorted to, however, to make 
the arrangement feasible. Part of such efforts 
is the common formula of disparagement: “I 
can hire all the technical skill I need, at labor- 
er’s wages. What I am looking for and am 
willing to pay big money for is the man who can 
turn the work out like I want it.” Individual 
disparagement, too, is not refrained from, when 
there is a danger of losing such a professional 
coach as I have described. : 


It may be remarked here, that the work 
“turned out like I want it’ is frequently of a 
quality so gaged as to render it just reasonably 
safe under the ordinary “commercial inspection,” 
but not such that a true professional man could 
in any capacity honestly approve it. To quote 
a description I have heard, “It is just good com- 
mercial work without any technical frills.” 


The great system of industrial economy put 
into effect by the modern corporation is, I be- 
lieve, fairly, if not exhaustively, iliustrated in 
the facts and deductions set forth. Always the 
immediate saving is accounted “profit” and made 
the first and final consideration; and always as 
a consequence the men chosen to administer the 
fundamental ideas of the system, while intensely 
wary of any avoidable cost of doing a thing in 
the right way, seem totally without apprehen- 
sion of the inevitably excessive cost of doing a 
thing in the wrong way. This is especially ex- 
emplified in the greatest and most expensive of 
their pseudo-economies—that practiced in the 
dealings of the corporation with its employees. 
Some of the facts not realized in this connection 


“may be specified: 


i. The cheapest man—like the cheapest ink— 
may be eventually the least profitable. 

2. An employee who can be retained undér de- 
grading' or unfair conditions is essentially of a 
debased efficiency. 


3. A preposterous prodigality in the emolu- 
ment of high-titled incompetents cannot be com- 
pensated by a paltry retrenchment of the proper 
remuneration of those who do the actual work. 

The absurd mis-relating of protege and pro- 
ducer has its most pernicious effect when it is 
aped in the sub-organizations, A man who sub- 
mits to the indignity of subordination to an in- 
ferior—especially an inferior paid exorbitantly 
for work done by the underpaid subordinate him- 
self—is not likely either to regard his employer’s 
interest very cordially or to have about him the 
self-respect that would prompt him to render 
full value in the service he has undertaken. He 
is very likely to make quite sure that he deducts 
from his service at least an equivalent of the 
consideration he does not receive. 


The old-fashionéd assets, confidence and good- - 


will are, of course, not counted when “economy” 
is made to involve a policy of contempt for “sen- 
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timental considerations” im dealing with those 
human factors which after al! will finally deter 
mine the real success or failure of any industrial 
undertaking. But indications justify the pre 
diction that the value of these assets will bx 
enormously enhanced in the markets of the near 
future, and that the great corporations will h: 
the most eager bidders. 

A standing offer of special rewards for “th: 
faithful” among employees (the definition of 
fidelity being expressly reserved to the officers of 
the corporation and always strictly confidential) 
will not recoup these wanting resources Nor 
will they be restored through any assurance of 
merely pecuniary consideration. 

In fact none of the schemes in effect will make 
up for the loss they bring about in moral r 
duction of the employee’s capacity; and, whik 
some of the projects yet 
more work, none of 
workmen. 

The worst of the abuses and fatuities already 
obnoxious to the public conscience as character- 
istics of the “Trust,” has been a systematic per 
version of the moral sense of those constituting 
the immense industrial forces. And on no sub- 
ject, perhaps, has this evil been more prolific 
than in regard to the grounds of advancement 
Men finding it impracticable to better them- 
selves through normal merit or proof of specific 
qualifications, adopt—if they advance at all 
the course determined by existing conditions, and 
that is a veritable “hold-up” game. Excellence 
in their work when it does not materially pro- 
mote their interests becomes a subject of minor 
consideration, and the attention that should be 
given to improvement in that respect, is con- 
centrated in a shrewd watching for opportunities 
of enforcing a demand for better pay. The 
situation is quite explicitly recognized among 
them. “How much did you hold the Old Man up 
for?” is an inquiry not infrequently heard. 

Men who reach authority by such a course cer- 
tainly have not qualified themselves to make the 
best of the men under them, or in any sense to 
develop the highest efficiency of the organizations 
which they direct. The actual result with them 
is a manifest failure to realize that the employ- 
ment of freemen is more profitable than the pos- 
session of slaves; that the service of a man too 
manly to sneak for a living are worth more than 
those of the spy and the tale-monger; and that 
a gentleman is always of greater efficiency than 
a bvor. 

The cardinal truth, which neither they nor 
their superiors comprehend is that the efficiency 
of any organization is dependent in the highest 
Gegree upon its morale; and that its morale is 
the resultant of personal forces and ethical re- 
lations, subject to just as definite laws and de- 
terminable with just as great precision as the 
stresses in a steel structure. 

The determination and adjustment of these 
forces and relations are functions of the Moral 
Engineer. The Moral Engineer out-ranks the 
Mechanical Engineer and the Civil Engineer. He 
is of the order of great generals in respect to 
ability. He is incomparably the superior of the 
greatest military genius in respect to the field of 
his operations and the value of his achieve- 
ments. The great corporations should consult 
him. 
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At the Mime-Rescue Exhibit, to be held at 
Pittsburgh, Pa., Oct. 30-31, more than 50 teams 
from as many different mines have signified their 
intention .of entering the life-saving contest. 
While most of the teams are from mines in Penn- 
sylvania, the States of West Virginia, Maryland, 
Illinois, Ohio, Kentucky, Alabama and even New 
Mexico and Washington are represented. 

: ee 

The Value of Gypsum Production in the United 
States for 1910 was $6,574,478; according to a re- 
port by Mr. B. F. Burchard, of the U. 8. Geologi- 
cal Survey. It is reported that 2,375,394 short 
tons were mined. New York was the largest pro- 
ducer, with Iowa and Michigan following. The 
bulk produced was manufactured into plaster of 
paris, plaster stucco, plaster boards; etc. The 
value of the imported gypsum was-.only 8% of the 
domestic production. 
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Discharge-Increasing Lip for the Blow-Off 


Pipe of a Dam. 
By DONALD F. McLEOD.* 

A new water-works dam for the City of Ithaca, 
N. Y., near Potters Falls on Six Mile Creek, is 
now under construction and nearly completed. 
Among the details of construction of one of the 
blow-off pipes of this dam is a device for in- 
creasing the discharge, illustrated by the photo- 
graphs and sketches given herewith. 

It is a well known fact in hydraulics that 
where the entrance to a discharging tube has 


>| 
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square edges the diameter of the stream con- 
tracts a short distance downstream, somewhat 
as shown in the sketch Fig. 1 if the length of 
the tube be greater than about 2% times its di- 
ameter, or somewhat as shown in Fig. 2 for a 
lesser length. The bore of the contracted stream 
is such that the discharge of the tube is about 
80% of that theoretically possible from the given 
head and area of orifice. As it has been found by 
various experimenters that the discharge could 
be increased to nearly its theoretical value by 
rounding the orifice of the tube, it seemed worth 
while to the writer to try this rounding process 
in the case of the blow-off pipe above mentioned, 
which is 6 ft. in diameter and 45 ft. long. The 
rounding could not well be done as in Fig. 3, be- 
cause if the sluice gate were placed flush with 


*City Engineer, Ithaca, N. Y. 


FIG. 5. FORMS FOR LIP 


OF 6-FT. BLOW-OFF PIPE. 


the face of the dam it would be unnecessarily 
large, while if the sluice gate were placed at B 
a special chamber would have to be constructed 
in the masonry, for a sliding gate of fhe usual 
type. 

An attempt was, therefore, made to solve the 
problem by building a rounded projection of con- 
crete on the face of the dam as shown in Fig. 
4. The concrete lip was intended to contain some 
light steel reinforcement, and to be built mono- 
lithic with the concrete of the dam except for one 


section, which was to be bolted into place so as _ 


to afford more room for placing the gate frame. 
As actually constructed, however, the concrete lip 
was built in place all in one piece, after the con- 
crete of the dam had set, and was connected to 
said concrete by heavier steel reinforcement than 
that originally designed. 

The sluice gate enters the concrete lip in a slot, 
at an angle of 34° with the vertical. When the 
gate is fully opened the only break in the con- 
tinuity of the rounded entrance to the blow-off 
pipe is the clearance between the gate and the 
walls of the slot. 


Provision for Openings in Reinforced-Con- 
crete Slabs. 


By EDWARD GODFREY,* M. Am. Soc. C. E. 
When a carpenter in laying joists wishes to 
leave an opening, as for stairways or ventilators, 
he will put in a header to which the shortened 
joists are attached. But he also doubles up the 
joists which receive this header. Reinforced-con- 
crete builders have a far from commendable or 
correct standard for similar conditions, which is 
based on analogy with the carpenter’s practice in 
fitting joists, but an essential and vital point in 
the analogy is overlooked. The standard in 
question is best known by the sketch in Fig. 1, 
which represents a rectangular floor-slab sup- 
ported on four sides and reinforced with rods in 
one direction. Openings are left against the wall, 
and the figure shows one way of taking care of 
these openings in the matter of placing the rods. 
It makes a neat looking job to place the rein- 
forcing rods exactly parallel and to clip off all 
rods where they would otherwise pass through 
the openings, and the cross rods along these 
openings stand for headers in the carpenter’s 
framing plan. But looks count for little where 
strength is ignored, and all of this beauty is soon 
covered up with concrete. 

While the carpenter’s 

“header” is present, the 

doubling up of his side 
joists is absent. 


*Monongahela Bank 
Bldg., Pittsburgh, Pa. 


Fig. 6. Concrete Entrance Lip After Removal ) 
Forms. & 
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A vastly more efficient way to Ia 
though less artistic in appearance, i. 
Fig. 2. Here rods run from support 
and get a bearing on the wall. Th. 
full grip in the concrete and reinfo; 
so that it is capable of taking more ; 
of them may be curved up and conti: 
the support, so that they are th 
capable of taking shear in thems 
cross rods are not headers but serve : 


Fig. 1. Wrong Method. Fig. 2. Right 
Methods of Placing Reinforcement Around 
in Slab. 
the slab locally. Expanded metal may pe 
in these triangular spaces. It is, of course, trye 
that this floor is not as strong as one without 
the openings, but it is greatly superior to the 
floor shown in Fig. 1. 

Another poor method of taking care of floor 
openings is to curve the rods horizontally with 
double curves to dodge the openings. The rein. 
forcing rods should show straight in plan or 
nearly so, as a curved rod will tend to rotate. 


A Mechanical Shaker for Fineness Tests of 
Cement. 


By A. D. GATES.* 

A convenient and rapid mechanical shaker for 
cement-testing sieves designed by the writer is 
being used in making fineness tests on cement 
for the Panama Canal. It is shown by the draw- 
ing herewith. : 

The machine is composed of a wooden board 
resting on rollers, which are attached to a steel 
frame. The board is reciprocated by a pitman 
attached to a 16-in. pulley on a 1-in. crank- 
shaft. The pulley is driven by a belt from a 
small motor. The board, on which the sieves 
and collecting pans are placed, carries two blocks 
of wood for each sieve; these are cut to 4%-in 
radius, or larger than that of the sieves, and 
are set \%-in. off center, so that when the appa- 
ratus is in operation the sieve is shaken well and 
at the same time is rotated. Around the outside 
of each collecting pan is attached a piece of felt, 

so that impact with the 
board may be deadened. 
The, reciprocating part 
has a stroke of 2 ins. 
Its speed is 2() strokes 
per minute. Sieves of 
standard size are used. 
Three 50-gram samples 
of cement are carefully 
weighed and placed in 
the 200 sieves, set on 
the board, and the ma- 
chine is run for 5 mins, 
whereupon the cement is 
removed from the collect- 
ing pans; the sieves are 
replaced and the shak- 
ing process continued for 
6 mins. longer, when 
the cement is again re- 
moved from the collect- 
ing pans; the sieves are 
again replaced and 
shaken for 1-min. peri- 
ods, until less than 0.1% 
ceases to pass. After the 
test on the 200 sieve has 
been completed, the resi- 
due is placed on the 100 
sieve and treated in the 
Same manner, except 
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MECHANICAL SIEVE SHAKER FOR FINENESS TESTS OF CEMENT. 


that it mly shaken for 3 mins., then for 1-min. 
periods 

The machine is a great time saver. One man 
can make 75 complete fineness tests in a day by 
using ¢ machine, while it would require six 
men t ake the same number of tests by the 
hand nicthod. It requires about 15 mins. to make 
the test on the 200 sieve, and 5 mins. on the 100 
sieve, making a total of 20 mins. per set of sam- 
ples, or an average of 6% mins. per sample. 
Further, the results obtained with the machine 
are more uniform than those obtained with hand 
shaking 





A New Method of Dragging a Channel for 
High Spots. 


By EDWARD W. WENDELL.* 

The method employed to drag Contract No. 1 
of the New York State Barge Canal for high 
spots possesses, I believe, advantages not em- 
bodied in any other method. No instruments 
are necessary to Observe the location of the drag 
at the time a high spot is reached by the sweep. 
The uncertainty of buoy location of high spots 
is done away with. By this I mean that even if 
the buoy is thrown out accurately, which is 
nearly impossible, a passing tug, with or with- 
out scows, will displace it. 

The sketch in connection with this description 
will make the method plain. The boat is the 
ordinary platform box-type scow, equipped with 
a boiler and an ordinary hoisting engine. The 
engine is geared down to a line of shafting, upon 
whose opposite ends are keyed a pair of horizon- 
tal nigger heads. The boiler, engine, etc., are 
so housed over as to leave a clear space outside 
the housing upon the deck, with the nigger heads 
projecting through the housing, as shown. I 
may mention here that when the stream flows 
with a strong current but one nigger head would 
be necessary. Over the end of the boat on which 
the boiler is situated, a 30-ft. rail is hung by 
two chains passing over grooved pulleys. The 
reason chains are used in place of cables is be- 
cause the U-rod can be slipped through a link 
and then through the holes drilled for the rod 
ends in the base of the rail and the nuts screwed 
on. Also, the rail can be set accurately by slip- 
ping the link of the chain in a slotted plate, so 
that the next link acts as a shoulder against the 
plate. This is mentioned in detail because it is 
essential, where necessary to change the rail 
elevation very frequently due to change in water 
surface, to be able to do it quickly and accu- 
rately. With this arrangement, the rail may be 
shifted to agree with a signaled change in less 
than a minute. On the same end of the boat 
as the rail is a reel with a 1,000-ft. tag line, 
graduated every 10 ft. and marked with a brass 
tag. The idea of having the rail and tag line 
on the same end of the boat, and both of these 
at the boiler end, is because when a spot is struck 
the tag line can be pulled up taut and the dis- 
tance to the rail rea@ accurately. Moreover, the 
fireman, besides tending the boiler, can operate 
the tag line, thus saving a man. 

In the absence of a strong current, two con- 
Unuous lines are used, each one passing over a 
nigger head, as shown. The lines are fastened 
above and below the range being dragged, as 
shown in the sketch, and the boat does not vary 
perceptibly from its course during the trip 
across. The rail gives an overlap of 5 ft. on 
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each preceding course, so that every space is 
covered. The downstream lines need be shifted 
only every third or fourth trip, but the upstream 
line is shifted every trip. The side of the hous- 
ing is used as a sighting line, and a 5-ft. and 
10-ft. 4-in. iron-shod range board is used on the 
range being dragged. The 5-ft. board is placed 
on the near stake and the 10-ft. board on the 
far stake. Both boards are Painted white. 

The center line of the channel is carefully 
staked out on the offset lines on shore every 25 
ft. for the entire distance to be dragged. If pos- 
sible, have these lines on shore parallel to the 
center line, as it facilitates not only the final 
drag, but the entire prosecution of the contract. 
Parallel this first line by another a hundred or 
So feet from it, these stakes to act as ranges on 
the normals. Of course, in narrow quarters, the 
range stakes will have to be placed on the op- 
posite shore to the offset stakes, but it is ex- 
ceedingly rare that this occurs, and then, as a 
rule, it is some building such as an icehouse, 
which causes the inconvenience. 

The boat being placed on range, the end of the 
tag line is placed over the offset stake, and from 
the list of offsets the center line is known for 
the range. The gage-man reads the gage and 
the rail is set by the graduations on the chain. 
The lines are made fast to iron pins driven in the 
ground or to conveniently situated trees or 
stumps. The engine is started and when the toe 
line is passed the chains leading to the rail are 
watched. When a high spot is struck it is easily 
seen, as the slightest elevation will cause a 
movement of the chain when the rail is hung 
head down in this manner. The tag line is read 
and recorded, and during the whole trip the drag 
does not stop. When the tag-man reads the dis- 
tance necessary for the opposite toe line the 
boat is stopped until the upstream line is shifted 
and the range boards and tag line are moved to 
the next stake. Then the engine is started, the 

boat pulled up to the 


so next range and the back 
Prd trip begun. 
Ps The locations of high 


spots recorded are defi- 






Elevation. 


nitely known, as the range and the distance from 
the center line are definitely given. This list is 
given to the dredge runner if soft material has 
been dredged over this area, or to the drill-boat 
foreman if rock was located here. Both the 
dredge and drill boat should work with tag line 
and ranges at this stage of the work. The points 
are easily found and removed. 

This method of dragging has many advant- 
ages. The channel does not have to be buoyed 
out before beginning to drag. The limits of the 
channel are definite. The high points are posi- 
tively located; and if it is desired to know their 
extent while dragging, the boat can be stopped 
instantly and held still while the extent of the 
high area is investigated. It is a most rapid and 
satisfactory method. 
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A Fountain-Pen Attachment for draftsmen’'s 
pens, described in a recent issue of the “Scien- 
tific American,” consists of a cylindrical metal 
reservoir which can be readily attached by means 
of a spring clip to the pen handle. Ink from the 
reservoir flows through a capillary tube which 
delivers it to the space between the two blades of 
the pen. The reservoir is about \%-in. in diameter 
and a couple of inches long, and the capillary 
tube has a length of perhaps 3% ins. It is sug- 
gested by the inventor that a number of these 
reservoirs, ready filled with different colored inks, 
could be carried conveniently in a pocket case 
and would be of great convenience for maps and 
topographical drawings. 

sionsihscadsaelaiaiaeneniiaiiae aba ee 


Keeping Track of the Distribution of Building 
operations in the Borough of Manhattan, New 
York City, will in future be facilitated by a 
gigantic wall-map on which are stuck pins or 
wafers indicating every new building and every 
alteration in progress. This plan was iately 
originated by the Superintendent of Buildings, 
Mr. Rudolph P. Miller, M. Am. Soc. C. E., for 
giving a graphical presentation of the work of 
the Bureau of Buildings, at the Budget Exhibit, 
now on. The map for the exhibit shows the 
building operations for Sept. 15, 1911, but after 
the close of the exhibit the map will be revised 
to the later date and is then to be revised and 
kept up to date at all times, for the continuous 
guidance and advice of the officials of the Bur- 
eau. The map is about 5 ft. high by 25 ft. long, 
in six sections mounted on compo-board and 
framed in wood. On Sept. 15 there were, in the 
Borough of Manhattan, 458 buildings in course 
of erection, 952 buildings under alteration, and 
542 cases of minor alteration or repair in pro- 
gress. The last mentioned were marked on the 
map by sticking in black-headed pins. Altera- 
tions and new buildings were marked by paper 
slips of various colors 
(distinguishing the differ- _ 
ent types of building, ‘1i) 
etc.) cut to represent the i} 
size of the building, pin- 
ned to the map, The 
number of stories, for 
new buildings) or the 
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cost (for aiterations) were noted on these slips. 
The map so marked not only gives at a glance a 
survey of the distribution of work over the city, 
and the distribution of different classes of work, 
but also affords a large amount of detail infor- 
mation. It is expected that the administration 
of the Bureau can be conducted more effectively 
with the aid of this map. 
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A Derrick for Deep-Water Soundings. 

By EMILE LOW, M. 

The illustrations show a small derrick especially 

convenient for handling steel sounding rods in 

deep-water soundings in determining the depth 
of rock surfaces. 


Am. Soc. C. E.* 


The derrick is erected on a small platform car 
which runs on a track placed along one side of 
the deck of a scow. The gage of the track shown 
in the illustration is 6 ft. The car itself is 
modeled along the lines of a small railroad sec- 
tionmen’s car, and measures 7 x 8 ft. in 
The wheels, four in num- 
are 12 ins. in di- 
with the usual 
journals. The’ timbers 
of the car frame are gen- 
erally 4 x 6-in. The main 
shear legs of the der- 
rick are also of 4 6-in. 
stuff, the bracing being 
somewhat smaller ma- 
terial. The 
hinged to the bed of the 
car, so they can be let 
flat, or entirely 
disconnected when neces- 
sary. In working po- 
sition the top over- 
hangs the edge of the 
which allows free 
movement for manipu- 
lating the sounding rods. 
To hold the legs in place 
two light steel guy rods 
are provided, the  bot- 
tom ends of which 
hook into iron eyes, 
attached to the car. 
The back movement of 
the legs is prevented by 
two 3 4-in. wooden 
braces, suitably attached. 
The normal height of 
the derrick in working 
order above the deck of the scow is about 17 ft. 

A geared drum, 4 to 1, is also provided for 
lowering and raising the sounding rods, for 
which purpose any good manila or hemp line is 
The sounding rods can be of any length 
up to 100 ft., and are preferably made up of 
heavy pipe in about 20-ft. lengths, the various 
sections being screwed on or off as the pipe is 
or raised. Any kind of steel point can 
the bottom length of rod, as judg- 
dictate or experience proves. 

To keep the car 
from tipping off the 
track four rail- 
clamps are needed to 
secure the car to the 
track, one at each 
end of the car, 

Although the der- 
rick is primarily de- 
signed for rock 
sounding in deep wa- 
ter, it can be read- 
ily used for taking 
wash borings in 
sheets of water, 
lakes, rivers. or 
ponds, the operations 
being very similar to 
wash borings on 
‘land.t 
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+See the article 
“Wash Drill Borings 
on the New York 
State Barge Canal,” 
Emile Low, Engi- 
neering News, 
17, p. 54. 


Fig. 2. View of Derrick 
at Work. 


Remarks on Stadia and Allied Surveys and 
Survey Rods. 


By W. NEWBROUGH.* 


Most articles on stadia rods and stadia surveys 
have treated of particular kinds of surveys, and 
the rods and methods therein mentioned have 
been adapted to the particular purpose required. 
It is about as difficult to get a rod or a method 
of survey suited to all classes of work as it is 
to get a universal transit. The subsequent re- 
marks, as well as the rod here shown, are the 
result of twenty years’ experience (on nearly all 
kinds of surveys suitable for stadia) of the writer 
and his assistants; and while it is not claimed 
that either the method or the rod recommended 
is perfect, still both have been thoroughly tested. 

We have found that stadia surveys are prac- 
ticable when an error of 1 in 400 can be allowed. 
This refers to surveys for filling in details on 
more accurate work as well as for original sur- 
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FIG. 1. SIDE AND END ELEVATIONS OF SOUNDING DERRICK. 


Johnson's “Surveying” gives an average 
error of meny lines of about 1 in 600 or 1 in 700; 
but these surveys were run more carefully than 
usually pays, the fact being that they were run 
mostly on one continuous line of work, where 
both the instrument men and the rodmen had a 
chance to learn to become expert. Also they 
were mostly on Government work, where more 
time could be taken than on private work. 

The above error of 1 in 400 applies when moun- 
tain transits are used; larger instruments would 
probably increase the accuracy to 1 in 500. To 
reach an accuracy of 1 in 650, it is necessary 
to have trained rodmen and to use rod levels, and 
one should have a level to control the vertical 
vernier, if this last is used. 

The foregoing statement can be easily tested by 
the reader by taking a new self-reading level rod 
and a large-sized transit, sending the rodman 
about 400 ft. away, reading the distances to half 
a dozen points, and afterwards measuring them 
accurately with a steel tape. In this test, no more 
care should be used than one would use in ordi- 
nary stadia work. It is true the stadia rod would 
be easier to read than a level-rod, but on the 
other hand the test is made with a large transit 
instead of a mountain transit. It is admitted that 
large-sized inverting transits are better for stadia 
work, but generally an engineer has to use the 
transit that is at hand. 

Text-books on surveying usually give consider- 
able space to the consideration of the instrument 
constant (f+c). If we allow an error of 1 in 
400, the constant can generally be neglected in 
all sights over 600 or 700 ft. long, which simpli- 
fies the work; or if it is regarded it can usually 
be considered as an even foot. The U. S. Geo- 
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meni 
logical Survey makes special rods w 


this and give the distance direct fr 
of the instrument. In ordinary work 
are a nuisance, as generally they 
used with one instrument. 

Fixed stadia-wires that accurat: 
ft. in (100 + the constant) are good 
justable wires. If the latter get 
ment (which is seldom) they are eas 
lack of adjustment is almost inst 
by the unequal distances of the oute; 
the center wire. Fixed wires that 
rately subtend 1 ft. in (100 + the « 
a nuisance, because they either requ 
rod or a calculation. The best thing 
such is to send to the maker 
changed. 


Allowing, then, that an error o! 
Permissible, we see that we do not : 
the instrument to the nearest minut 
ute will give an error of 1 in 3450, 
the tangent of the angle; or, taking | 
gent for the probable error, 1 in 6) 
same way taking 15’ we find it giv 
of 1 in 460, or 11.5 ft. per mile. 

We can of course read the vernier to the near- 
est 5’, but unfortunately by doing this we do not 
decrease the subsequent office work of the syryey 
unless we are fortunate enough to have accurat 
and expensive protractors or calculating ma hines 
And if we cannot decrease the office work it js 
easy to read verniers to single minutes as to fiy; 
Reading to 15’, if our measurement error and 
our 15’ error should both be the same way w 
should practically have an error of about 1 ip 
225; but by the theory of probabilities the two 
would probably combine and make our final error 
about 1 in 430, or some such matter, and this js 
what actually occurs. Also, reading courses to 
the nearest 15’ greatly simplifies the office work. 
Now this can often be done by setting on the 
nearest 15’ and moving the rodman on line and 
taking this as the point or station (we are not 
here considering ‘“‘shots,’’ which should always 
be read to the nearest 15’ only). Or we can 
abandon the vernier and read the needle 

The poor needle, however, has con- 
demned in many sections of the country that it 
seems almost heresy to speak of running a sur- 
vey by it. Text-books condemn it, the U. § 
Land Office has issued commands prohibiting its 
use, and many surveyors are unsparing in de- 
nouncing it. And yet it is a good and usefu 
tool when used aright. 


One can run around a section of land (4 miles) 
and if no local attraction is present (and this is 
easily ascertained) the needle will close on the 
starting point within a few feet, provided the 
chaining is correct. If one has a meridian and 
knows the declination, the instrument can i 
set on the magnetic meridian by the needle, or 
to the nearest degree mark, and the declination 
turned off on the vernier, and the average differ- 
ence will be less than 3’, in forty trials. 

The needle needs no backsight. Nor does 4 
solar attachment. . But the needle gets out of ad- 
justment far less easily than the latter. The 
needle makes no mistakes in its pointings, but 
the transitman does by reading angles wrong, 
and he carries his error forward, while the needle 
does not. 

The needle fails when land is worth a thou- 
sand dollars a front foot, but often when land ls 
worth two dollars or ten dollars an acre it's 
the ideal instrument. It is the thing to use 
when filling in stadia details on a large survey, 
in running irrigating canals with the stadia for 
various State Engineer’s Offices, in making Te 
eonnoissances, and in doing all work where speed 
is required and where the expense !) ist be a 
minimum and moderate accuracy 0”) is de- 
manded. 

For rough work, such as finding s« 
ners, ordinary stadia work is too slow. 
where long sights can be obtained. 
narily done it requires a set-up, and then 
with 1,200 ft. as a maximum; then tl: 
waits until the instrument comes to 
then goes on again. Thus the party '|s — 
only half the time; this objection can be partially 
obviated by mounting the rodman on ¢ horse. 
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<s usually done with a long steel tape 
ft.) and measuring along the ground, 

foresight having been taken to a 
atinel ct. By this means the instrument 
ak i are going along together. As much 
15 per day have been run in this man- 
; ry full section corner searched for. 

i assistants used the following com- 

lia method with equal speed and a 
ne man: 
tadia on short sights. Mount the rod- 
z he instrument man on horses. Give 
2 2 a pair of field glasses. Send the rod- 
a 1 is far as necessary or advisable. Set 
si D of the instrument at zero; set the 
n line; turn 0° 34%’ (or 1° .09’) right 

n set the rodman on line, he moving 
- he can judge at right angles to the 
f t, having left a pin at the first point; 
ad finally measure the distance between the two 
ints that have been occupied by the rod- 
man. One hundred (or fifty) times this distance 
is the length of the sight. The main trouble 
with this method of surveying is to get a rodman 
who is competent. 

For long sights, after trying many markings of 
stadia rods, we have found the whole feet painted 
plack and white alternately to be about as good 
as anything. This can be varied by having a 
couple of the feet, say the fifth and tenth, sub- 
divided. Such a rod is suited only to long sights, 

it it has the advantage that it is easily made 
ind easily read. 

We have tried rods where the feet were marked 
yy figures each a foot long, the subdivisions be- 
ng marked on these figures by points or bends. 
They are very good, but the points do not seem 
to he as plain as diamonds or saw teeth. Their 
,dvantage is that in close sights one can see the 
figures to tell which foot-mark is struck by the 
wires. For all practical purposes the same re- 
sult can be attained if certain foot-marks are 
listinguished by a different design from the rest; 
if the fifth, seventh, and tenth foot are thus dis- 
tinguished, the remaining ones on a 14-ft. rod 
an be read at a glance. This, however, cannot 
be done if the sight is so short that only 1 to 1% 
ft. is subtended by the wires. 

We have tried rods that were of the same 
breadth at top and bottom. W/e find this un- 
necessary if the top of the rod is clearly dis- 
tinguishable, because the upper wire can be set 
on this and the reading made by the lower wire. 
Thus the top ean be of less width than the bot- 
tom, which saves weight and makes the rod 
much easier to hold in the wind. 

We find that it is safer for the instrument man 
to do all the reading, as we have to pick up rod- 
men where we can, This prohibits the use of a 
lower target. The method is also quicker. 

fed is not plainly distinguishable from black 
at long distances. 

Owing to the length of spring-wagon boxes, a 
rod when folded should not be over 7 ft. long. 
Also it is better to read the full width of the two 
wires, as the half widths give a check. This 
should always be done when possible, and this 
method requires a long rod. All rods should 
have a case, and this case should fit loosely. If 
made tight it soon wears out. We generally 
make a long narrow bag out of canvas, long 
enough to fold back over the end of the rod so 
that it can be tied with a string. 

When traveling, whether by wagon or by train, 
it is inconvenient to carry both a stadia and a 
level-rod; therefore, as far as can be done, one 
rod should serve for both purposes. 

The foregoing are some of the requirements 
that we have to meet. Other engineers will have 
different requirements, but in general they will 
be too numerous to be satisfied by one stadia rod 
as ordinarily made. 

By trying to make the best of things, we have 
8tadua''y evolved the rod here shown. The 
Points that are claimed for it are the following: 
(1) It 's double, being marked on both sides, and 
80 ha: double the capacity for use of any rod we 
have :et seen. (2) It is 14 ft. long and folds 
fo 7 «:., dispensing with the brace end which 
usua!l: extends beyond the rod when folded. (3) 
The construction of the joint makes it rigid at 
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all times. (4) By having the 5, 7, 10 and 14-ft. 
pieces marked by special diagrams, it is as easy 
to read any foot-mark as if all were marked. 
(5) For rough work the stadia side can be used 
as a level-rod, thus obtaining long sights. (6) 
By turning the rod around, short stadia sights 
can be taken with speed. 

The main claims are (1), (2), (3), above, and 
holding to these the rod can be graduated in any 
way the engineer may prefer. The rabbets may 
be left off and the width so reduced, though at 
the expense of wear. If left off, then cover the 9, 
11, and 13-ft. marks with black sole-leather. 

The drawing here shown was taken from a rod 
now in the office. Several minor changes might 
be made with advantage. 

The rod is 3% ins. wide; it can be 3 ins. at 
the bottom if the rabbets are left off. The lower 
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Folding Stadia and General Survey Rod. 


section is this width throughout. The upper part 
is this width at the bottom and tapers to 214 ins. 
The parts are joined by a strap hinge made as 
shown, which can be done by any blacksmith. 
Originally an ordinary strap hinge was used, 
but this brought the brace rod over the figures 
on the level side of the rod (sketch 3 in the draw- 
ing). The painting is done directly upon the 
rod, and on the hinge. Through the hinge are 
bored four holes through which four 3/16-in. 
bolts are run, with ordinary nuts. Wing nuts 
can be used if desired, and then clamping can be 
done with the fingers. It would be better to 
place the two inside bolts in the white spaces 
near the hinge. These bolts, and the width of 
the hinge, serve to distinguish the 7-ft. mark. 
The bolts pass through an iron rod % x 1% x 11 
ins. This will. hold the rod perfectly rigid under 
all circumstances. We first tried two bolts, but 


found four were better. 

The upper end has a target, made of galvanized 
iron, painted as shown. This has a tubular back, 
which slips down over the top of the rod. The 
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rabbet is cut off even with the bottom of the 
target; this gives the target a level seat. and 
then a 3/16-in. carriage bolt is run through. At 
first we had no targets, but from some cause or 
other the paint wore off the top of the rod 
quickly and made it hard to discern. 
the target is left on the rod. It is taken off when 
shipping, or when it is liable to be damaged 

We first tried targets 5 ins. in diameter, but 
found they were damaged easier than the 4-in 


Frequently 


ones. Also, the 4-in. targets could be carried in 
the pocket of a survey coat and they proved 
plenty large enough for our purposes 

The rod is made of dressed pine 1l-in. thick 
This dressed pine really comes about 7% to 15/16- 
in. thick, so the real rod is a little thinner than 
shown 

On the level-rod face is glued a strip of level 


The targets were made by a tinsmith 


rod tape made by the Chicago Stee} Tape Co., of 
Chicago, Ill. This comes in various styles, and 
any can be chosen that the engineer desires 
This tape might be better; the figures wear off 
quite easily; in fact they iub off. However, it 
is cheap, costing about 8 cts. a foot, and it can 
easily be replaced. 

The 5 and 10-ft. marks are distinguishe¢ as 
shown in the sketch 6. No claim is made for this 
particular style of marking, except that it suits 
our general work. With the construction of rod 
shown, the engineer can mark it in two styles of 
stadia if he wishes 

We call this rod a survey rod, as it is both a 
level and a stadia rod. 


Public Land Survey Methods in the Philippine 
Islands. 


By WILLIAM H. DEAN.* 

There are many features of the Philippine Land 
Surveys that will be of interest to the profession 
generally. Many good points have originated 
here, and taken as a whole the methods are 
pretty well representative of the best survey 
practice. The survey of islands, since islands 
are miniature continents, gives a great variety 
of geographic features right within one’s limit 
of vision, 





There is the sea-coast; the rivers, 
which because of the heavy rain-fall have a 
great volume at their mouths but dwindle 
rapidly in size toward their sources; and the 
mountain ranges, many of them in sight across 
the level country. This reduced geographic scale 
affords a nice view of the application of survey 
methods to the several land units. 

The sea-coast has been triangulated and mapped 
by the Coast and Geodetic Surveys. From the 
geographic co-ordinates of the triangulation points 
a local plane rectangular co-ordinate system is 
established for each of the smaller important 
islands, and several such for the larger ones. 
The surveys that are intermediate to the location 
of small parcels of land are adjusted in the cen- 
tral office, the man in the field assuming tem- 
porary co-ordinates. On the most densely popu- 
lated land, where much survey work is to be 
done, preliminary control is obtained by triangu- 
lation; the leg of a Coast and Geodetic triangle 
is commonly used for a base. When necessary 
to measure a base-line, standard 100-m. Lucas 
tapes ar2 used, supported, and temperature and 
pull corrections made from the data sheets fur- 
nished for the tape by the United States Bureau 
of Standards; an error of 1 in 80,000 is allowable. 

The traverse that is intermediate between the 
triangulation and the lot surveys is made by a 
transit reading to 30” or 1’, and 50-m. Lucas 
tapes which are compared frequently with a 
standard used for that purpose alone; an error 
of 1in 5,000 is allowable. The rectangular coordi- 
nates of points are used in handling the work. 
The surveys are azimuth surveys, continuous 
vernier and vertical angles being recorded with 
the chained distances; for checks, the stadia 
reading and needle are recorded. A pair of con- 
crete monuments about 10 ins. square by 30 ins. 
long, marked B L L M (Bureau of Lands Loca- 
tion Monument) is set, centers being marked on 
galvanized iron spikes. These are the permanent 


*Surveyor, with Bureau of Lands, Manila, P. L 
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co-ordinate and azimuth marks for their locality, 
and heavy penalties are provided against their 
disturbance. Azimuth over these marks is 
obtained by solar observations. Latitude 
and longitude are calculated approximately 
from the location monuments at which the 
traverse’ started. A prismatic eye-piece is 
used and the image of the sun brought to 
tangency with the sides of the quadrants made 
by the intersection of the cross-wires. Stellar 
observations are also very valuable, especially for 
a check against solar observations, the star ob- 
served being identified by a star-chart. In each 
observation eight sets are taken, four with tele- 
scope direct and four reversed, thus eliminating 
instrumental errors, and the mean taken as the 
azimuth, The mean of this observation and an- 
other taken on a different half-day gives a final 
azimuth that is correct to within 15” ordinarily. 
On intermediate triangulation Work azimuth is 
Obtained more precisely. 

The surveys for the different classes of land, as 
distinguished by the Land Act, differ very little. 
All lots are marked by two concrete corner monu- 
ments about 8 ins. square by 24 ins. long, marked 
P L 8/B L (Public Land Survey-Bureau of 
Lands), which are tied by traverse to the nearest 
location monuments. A closed traverse is made 
around the parcel, the corners being taken as 
side-shots wherever rough or wooded land is en- 
countered. An error of 1 in 1,500 is allowable on 
agricultural lands of the poorer class, while not 
more than 1 in 5,000 is allowed on valuable town 
property. Adjacent owners are notified to be 
present during the survey of the lot, and notes 
are taken on points affecting the validity of title. 

All fieldwork is computed in duplicate in the 
field, and checked in the central office, a pencil 
sketch accompanying the field returns. Traverse 
is computed on a form, scheduled for the log- 
arithmic multiplication of sines and cosines of the 
deduced bearings by the distances, these giving 
latitudes and departures which algebraically give 
Northings and Eastings, from the addition of 
which the co-ordinates are obtained.. The error 
of closure is distributed among the latitudes and 
departures, each being corrected a part of the 
error in the proportion that it bears to the total 
latitudes or departures. The error in azimuth 
(1’ to 2’ allowable, according to the length of 
the traverse) is distributed in the field. The 
computation of the bearings, distances, and area 
of the lot is made upon an area sheet, logs being 
used always. The Northings and Eastings of the 
line from traverse station to corner gives the co- 
ordinates of each corner; subtracting the co- 
ordinates of each corner from those of the pre- 
ceding one gives the latitudes and departures of 
the lot lines and from these are taken bearings 
and lengths of the respective sides. The products 
of the D. M. D.’s by the latitudes give the partial 
areas, which summed algebraically give twice the 
final area. This computation is made in the cen- 
tral office and the final plat made which with the 
data affecting title, the field notes, and the com- 
putations, is filed in an envelope, duplicates hav- 
ing been made for the Court of Land Registration 
which issues title. 

The Cadastral Survey is the best development 
of survey practice in the Islands. A cadastral 
survey is made of a valuable section of land, such 
as one for which irrigation is projected. Since 
an area of 6,000 hectares may contain as many 
lots of every possible shape, two corners of each 
requiring two concrete monuments, such a sur- 
vey calls for a special mode of procedure. The 
plane co-ordinates of a few points are obtained 
by triangulation, if no Coast and Geodetic sta- 
tion is immediate; from these the area is brought 
under control by a closed primary traverse, well 
encompassing the area, each station being a cross 
on a bolt set in concrete filled into several joints 
of bamboo, the top being flush with the surface 
of the ground. No course is less in length than 
200 m., nor more than 2,000 m. The deflection 
angles are measured with a transit reading to 
30” or preferably to 10”, an error of closure less 
than 10” being desired. Azimuth is then calcu- 
lated, allowing for the convergence of meridians, 
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and checked against a series of solar or stellar 
observations, taken over about one-fourth of the 
courses. Chaining is with a standard 100-m. tape, 
supported, temperature and pull corrections being 
made. The mean of two such chainings is taken; 
the allowable error of closure is 1 in 50,000 for 
the mean of two chainings. Curvature correc- 
tions are made and co-ordinates calculated. 

The area is then covered by a net of secondary 
traverses in which an error of 1 in 5,000 is al- 
lowed. The stations of this traverse are like 
those of the primary traverse. All primary and 
secondary traverses are platted upon sheets to a 
scale of 1 to 2,000; upon these sheets mounted 
on small plane-tables the lot lines are sketched 
by native parties with alidade, scale, and chain, 
orientation being made over the traverse courses 
and checked by a magnetic needle mounted on 
one edge of the board. All data bearing upon 
the individual’s claim to title is recorded, the 
number of the record being written with the 


claimant’s name upon the sketch sheet within ° 


the lot. The corners are well marked on the 
ground by stout stakes. On a large area a num- 
ber of such parties are put and the sketching 
proceeds very rapidly. As each sheet is finished 
a monument setting party takes the sheet and 
sets the monuments as required. The sketch 
sheet is later used as a guide in the final lot 
survey, which is made from tertiary traverses, 
the corners being taken as side shots. To insure 
final agreement as to boundaries, or record con- 
flicts, the claimants are notified ahead by cards 
delivered them by messenger that their presence 
is required during the survey, and the informa- 
tion pertaining to the same is filed upon dupli- 
cates of the notification cards. Every item of 
information relating to the individual lots is re- 
corded upon cards which are filed under the 
number of the sheet upon which they have been 
sketched. 

A progress map kept up to date with the work 
gives the key to the successful distribution of 
the work which at all times is in all stages of 
completion. The part of this work that merits 
the attention of the reader is the use of the card 
indexing system, which takes care of all the other- 
wise tedious and hard-to-handle information. 

This cadastral system method might be applied 
to great advantage by engineers generally in the 
development of land units of considerable size, in 
the survey of which old-time methods are still in 
common use. It is probably no over-statement to 
say that, not counting the surveys of some city 
districts, there is no section of the United States 
having the same area that has such provision 
for surveys of its lands as have the Philippine 
Islands. 


A Filing and Indexing System for a Small 


ce. 
By J. W. SEAVER, JR.t 


For the past few years the writer has used 
in his office, with great success, the system 
herein described, with a force consisting of one 
draftsman (permanently employed) and a clerk 
(stenographer). The time actually needed to 
keep the system up to date has never exceeded 
15 mins. a day, and in case of press of business 
the work can go over for a week without ap- 
preciable harm. It seldom happens, however, 
that a few minutes in each day cannot be found 
for this work. 

On its arrival in the office each book, pam- 
phlet, periodical, or printed report other than 
trade catalogue is given a serial number; this 
is shown by a smali label pasted on the cover or 
(preferably) on the back, together with a let- 
ter, if belonging to any especial class. Periodi- 
eals regularly received, like Engineering News 
and the proceedings of societies to which I be- 
long, are kept in temporary binders and are 
numbered only by volumes. Books. on special 
subjects, or text-books (Trautwine, Searles, 
Johnson, etc.) are simply numbered in order 
to keep a record of the library; and when re- 
moved from the office, are charged to the per- 
son taking them out. This little precaution has 


*From the “Transactions” 
Association of the South, 1910 (Vol. XX 
vee Tenn. 

+Waynesville, N. C. 


of the Boginesrtas 


); Nash- 


Vol. 


saved many a dollar; persons 
forget about a borrowed book 
As soon as labeled the period 
in a box marked “Read,” and 
personal inspection, as I try 
through them all. Often they 
for a thorough reading at nig 
spare moments in the office fo; 
is generally possible to mark 
importance. After leaving my } 
a box marked “File,” from whi. 
dexes them at his leisure. T), 
common 3 x 5-in. card, such 
used in card indexes. In the 
corner is placed the genera] 
which, for example, we will sa, 
the line below is placed the tir) 
or a synopsis of it, followed pb 
the periodical and page, thus: 


DAMS. 
Stresses in Masonry 


117 


This card is then placed in a 
hind the proper guide card, whi 
would probably be marked “1) 
article can be found at any tim: 
book (or pamphlet) No. 117. o) 
guide cards, which I use in pref; 
phabetical arrangement, could be 
the personal taste of the use; 
in use in this office are as foll 
draulic Data; Retaining Walls 
Sewage Disposal; Drainage: T 
Roads; Piers and Abutments I 
Highway Bridges; Blectric Tra) 
ing for Foundation; Concrete 
Preservation; Water = Purificati 
Curbs, and Gutters; City Pave: 
(general); Arches; Street Raily 
Borings and Test Pits; Cements: F i 
tion; Reservoirs; Roads Macad Culverts 
Trestles; Tunneling; Sewers (genera)) This 
will be governed largely by the } 1 of busi- 
ness one is engaged in. The greater the syb- 
division, the less difficulty in find the exact 
article desired and less necessity for any 
referencing. 

After the card is placed in th: 
periodical is put in the bookcas: 
ther convenience, the shelves are di\ 
sections: (A) all journals, proceedings 
actions, or reports of the various ical so- 
cieties; (B) all matter relating to restry, 
ber supply, consumption and tesis 
servation, and conservation; (() 
geology, soils; (D) water supp! 
drainage, water power, and hydra 
roads, road materials, road meking:; (F) mis- 
cellaneous topics and periodicals occasionally 
received, but not regularly subscribed for. The 
designating letter is usually placed on the label 
to assist in finding the book with a minimum 
of trouble. An asterisk (*) denotes that the 
article is in unbound form, which also simplifies 
the search. 

Trade catalogs occasionally cont 
considerable value to the designing 
and, when found to do so, are als 
the general index under appropriate he 
catalogs and current price lists are 
pasteboard boxes (transfer cases), ! 
the back, and a catalog index is k 
from the general index. This 
regulation 3 x 5-in. card, and has 
voted to its exclusive use. The cards are 
form below: 


Sidewalks, 
Bridges 
Canals 


Preven- 


cross- 


tm- 
wood pre- 
mineralogy 
irrigation 


data; (E) 


data of 


ading. All 
filed in 
imbered on 
ept separate 
is Iso on the 
1 drawer de- 
in the 


Name of Firm Chicago Steel Tape Co. 

Address 6229 Cettage Grove Ave., Chicago 

Commodity Engineers’ Field =f quipment 
Tapes, Rods, Sight Poles, Pic. 

Date 4-13-00 File Catalog 7 


filed alpha- 
her (dupli- 
commod- 


Generally two cards are used—o!: 
betically under the firm name, the 
cate) under the name of the pri! = 
ity offered. There may be times when mo 
than one card will be necessary, b''' not often 

Specifications are kept in docum:"! file boxes 
of cardboard and indexed in the «:neral = 
under their appropriate headings rhis —_ 
of indexing also applies to thos- partie 
clauses in specifications which are often dis- 
cussed in the engineering periodic:': 

Hence it will) be seen that ther: 
indexes kept in thé office—the ge" 


e but two 
1) and the 
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, eye, The former now contains 2,200 cards 
eas headings; the latter, nearly 
under ras, re senting some 500 catalogues. 
uw = draft room it is required that all 

n the 


ings conform as nearly as possible to a 
eo an x 18, 18 x 24, 24 x 80, 30 x 36, 
stance Ali drawings up to the last size are 


¥ . aegis after being first placed in card- 
fied ortfo! For convenience, not more 
aoa grawines Should be put in each folto, 
than “is numbered, a8 this reduces the task of 
ae particular drawing to a practical mini- 
— for larcer @rawings and profiles paste- 
ee tubes are used. These tubes are inexpen- 
“a a by pasting detail paper over the ends, can 
ee absolutely dustproof; they are num- 
be a the label and kept on a rack made by 
ne g0d nails into a couple of 2 x 3-in. studs. 
. this way they use but little space in the 
grafting room, and yet are easy of access. 

S ie following method is used in indexing all 
irawings, whether they originate in this office 
come from outside sources. When a drawing 
commenced, it is given the next unused serial 
number, and a card is made out thus: 


Nrawing Number 2891 File in P. 12 


Description Stamdard frame bent trestle 


Draw. Jones Date 3-24-08 
Comp. Brown 
Vy Trac. Blue 


Field....-- 
Book....- 


Sketch Draw. 





This card is then placed in the back part of 
the numerical index drawer, and the standard 
imprint used in this office is placed in the lower 
right-hand corner of the drawing. This con- 
tains all the information on the first four lines 
of the card, and is necessary in order to re- 
place the drawing: in its proper file after use. 
The letter “P” or “T” shows at a glance whether 
the required drawing must be looked for in a 
portfolio or tube, and the number following in- 
dicates which particular one to look into. At 
least once a week the recent additions in the 
numerical index are cross-indexed in the alpha- 
betical drawing index. This is the most com- 
prehensive and complicated index in the office, 
as it is well to cross-index each drawing thor- 
oughly, and it often requires five or more cards 
for each drawing to do this properly. Nothing 
ig more embarrassing than to have a client call 
fora drawing and not be able to produce it with 
promptness, so a little extra work in cross-ref- 
erencing is time well spent. 

These alphabetical cards should refer only to 
the numbered cards in the numerical index, and 
not to the files direct. Then if a drawing is re- 
moved from the office, or (its usefulness having 
ceased) is destroyed, such fact can be noted on 
the numerical card or corresponding number 
easily, while a search through the entire alpha- 
betical file would be necessary in order to re- 
move all the cross-referenced cards relating to 
that one drawing. For this index cards may be 
used as shown below: 


Title Frame bent trestle (Standard) 


Date 3-24-09 
Sketch 


Drawing Number 2891 
Draw. V Trac. Blue 





Computations made in connection with all 

drawings are kept in manila envelopes bearing 
the same number as the drawing, and are filed 
n pasteboard document files. In this way they re- 
quire no additional indexing. There may be 
some question as to the advisability of filing 
blue prints and drawings together, but so far 
it has worked satisfactorily and greatly simpli- 
- matters by reducing the necessary indexes. 
— less than $50 to install the entire system, 
oe re feel that it has more than paid for itself. 
pen that my engineering friends consult 
. — index on special articles from time 
, € seems to prove its worth to others as 
Well as to myself 





NOTES. 


ate of Tanks.—A satisfactory reply to 
tern} Town's query (in our issue of Sept. 21) con- 
: _ formulas for eapaetiy of horizontal tanks 
a en by Mr. Edward Godfrey, Monongahela 
nk Bldg. Pi: sburgh, Pa, ; 
A table of ar 


1s of circular segments is given 


in Godfrey's “Tables,” from which is read a coeffi- 
cient, the ratio of the area of the segment to the 
area of the circumscribed rectangle. To use this 
table, multiply the chord of the segment by its 
middle ordinate or versed sine, and multiply by 
the coefficient from the table. The table gives the 
coefficient for every degree of half-angle of the 
segment, but as the ratio of rise to chord is also 
given either the angle or the rise ratio may be 
used to enter the table. 

Mr. Godfrey calls attention to the fact that a 
very flat circular segment (i. e., one having small 
central angle) approximates a parabolic segment, 
and has same area-coefficient (2/3). At the other 
extreme, a full semicircle has the coefficient 0.7854. 
All intermediate segments will have coefficients 
between 0.6667 and 0.7854. The table shows that 
the parabolic coefficient is sufficiently accurate 
over quite a range; the coefficient rises to 0.6677 
for 10° half-angle, or 20° central angle, so that 
by using the parabolic rule for all segments up 
to 20° central angle or 0.0437 ratio of rise to 
chord the error remains below 0.1%. 

Mr. Godfrey’s letter says that this table once 
meant the difference between success and failure 
in finishing on time a piece of work where the 
contents of a cylindrical tank had to be calculated 
for different depths of liquid. He remarks: 


The application to a tank may be ag follows: 
Divide the vertical radius from the center down 
into even inches (or other unit), and by right 
triangles find the horizontal chords through these 
points of division. From the ratios between these 
chords and the versed sines (depths of liquid) find 
the area coefficients in the table. The areas mul- 
tiplied by length of tank will give the volumes for 
all = up to the center. For greater depths, 
the differences between the succssive volumes may 
be added. 


To get the volumes of the spherical segments in 
case of dished heads, Mr. Godfrey recommends 
dividing the vertical radius into equal parts as be- 
fore, scaling or calculating the middle ordinate of 
each section, and getting the horizontal areas 
of the dished part by using the table above 
mentioned. The areas of the horizontal mid-sec- 
tion of each part being thus found, multiplying by 
the height of the part gives the volume. In the 
case of a tank 100 ins. in diameter, with ends 
dished 10 ins., the radius was divided into 10-in. 
sections, and the’ volumes of the dished end found 
by the method described were 2% too great. [In 
view of the small proportion of the tank volume 
contained in the dished portion, this error is 
usually negligible, being probably less than the 
divergence produced by irregularities of work- 
manship. 

The sum of the volumes of parts of the segment 
should be checked against the volume of the whole 
segment, which is, very approximately, V = 2/3 
a R?b — 1/3 7 a? (R — b), in which R is the 
radius of the sphere, a is the radius of the tank, 
and b is the ordinate of the dish at the middle. 
Or, as a rough check, the volume of a flat circular 
segment is nearly equal to the area of the base 
times one-half the altitude, of V = 1/2 7 a’ b. 


—_——__——_—_ @—_- -- 


A Rule for Computing the Areas of Circular 
segments is given by Mr. G. A. L’hommedé, of the 
City Engineer's Office, Los Angeles, Cal., which is 
of direct application to the tank problem, but 
also has wider application. It does not require a 
special table, but it is accurate only for segments 
whose central angle does not exceed a moderate 
amount. The rule is: 

To three times the logarithm of the number of 
minutes in the central angle, add twice the loga- 
rithm of the radius, and add the constant loga- 
rithm 8.3105—20; the result is the logarithm of 
the area. 

Example: Find the area of a segment of a 
circle of 800 ft. radius and 7° 32’ central angle. 





Ra Bc bx a 0-6-0 06 OS oo. 2. BOGGS 
S tow 800 ...ce. Nba wa ete -- = 5.8062 
constant log = 8.3105 
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2.0820 

121 sq. ft. 

The author of the rule states that when the 
radius does not exceed 1,000 ft. and the central 
angles does not exceed 15°, the area of the seg- 
ment ‘as found by the rule is less than 1 sq. ft. in 
error. 

The rule is derived by expanding the formula 
for the area (difference between sector and tri- 
angle) in a series, and neglecting all terms after 
the first two. The constant is then decreased in 
the ratio 0.9965 to extend the range of applica- 
tion of the cule without exceeding the maximum 
error of 0.000001 r*. Without the modification of 
the constant, this error is reached at 10° 49’ cen- 
tral angle, while the modification makes the rule 


ll 





applicable to 15° 9’ central angle within the same 
limit of error. 

Mr. L’hommedé remarks that nine-tenths of all 
the segment areas which.have to be calculated in 
surveying work fall in the range over which this 
rule can be used. 


——_—_————____—_ 


Drafting Ink in the Cold Tent.—On the ques- 
tion whether liquid drawing-ink is spoiled by 
freezing we have several letters: 

Sir: Regarding frozen ink in the office tent: 
The writer put in a winter in North Dakota sev- 
eral years ago with a locating party. The tem- 
perature sunk to —46° and averaged —4)° for 
ten days, after which it became warm again, the 
thermometer rising to about 16 below zero. The 
tent was feebly heated by a Sibley stove, whose 
only feature is portability. In the evening, by 
dint of careful watching and the insertion of a 
chunk of lignite on an average of once in ten 
minutes, a temperature several degrees higher 
than the outside was induced. The men in the 
office tent would crawl into their tarps, lace up, 
and sleep comfortably until morning. Reveille 
would find them shiveringly getting into their 
clothes, while other members would be breaking 
3 inches of ice in the water pails for the daily 
ablutions. During the day the camp draftsman, 
drafting pen in one hand and coal shovel in the 
other, managed to keep up with the progress of 
the field party, which was using snowshoes anda 
skis on the high spots of the topography. 

Each man in the office used to wrap up a 
couple of bottles of drafting ink in a sock or 
towel, and put it into his bed roll, where the heat 
of the body would keep it above the freezing 
point, and on moving day the ink was carried 
next to the body in an inside pocket or under 
the shirt. Thawing out the ink seems to free 
the ammonia and causes the ink to flake and cake 
up. Perhaps a few drops of ammonia would help 
some, but it is more advisable to throw it away 
if it is possible to get a new supply. At all 
events, a stick of the old style India ink should 
be kept in the camp chest for just such emer- 
gencies, as long as locating parties are kept in 
the field with such facilities as are afforded by 
the purchasing agent who sends out supplies in- 
stead of allowing the engineer to pick out what 
is needed in the light of his experience. 

Locater 

Chicago, Ill, Sept. 23, 1911. 


Sir: A few years ago I had my office for a 
year in a tar-paper board shack in eastern Ne- 
vada. For at least three months in the year the 
temperature each night fell well below freez- 
ing, while a wood-stove was able to afford suf- 
ficient heat for comfort during the day time ex- 
cept in extreme cold spells. The drawing inks 
were thus subjected to a severe test of freezing 
and thawing. I used the ordinary %-oz. bottles 
of Higgins’ black waterproof and several col- 
ored inks. Some of the bottles of colored inks 
lasted during my year’s stay in the district and 
I noted no deterioration from freezing and 
thawing. The black waterproof, being used up 
more quickly, was not tested so severely, but 
some bottles must have gone through at least a 
month of daily freezing and thawing, with no 
noticeable effect on the properties of the ink. 
The inks would not work well if it were at- 
tempted to use them before the entire contents 
of the bottle was thawed, but there seemed to 
be no ill effects from hastening the process by 
putting the bottles in warm water. 

As all supplies had to be ordered from San 
Francisco and the date of delivery was very 
uncertain, I ordered an 8-oz. bottle of black 
waterproof so as to be in no danger of a short- 
age. The first night after itg arrival the freez- 
ing ink burst the bottle, and as this was not 
noticed until well into the next day when thaw- 
ing had been completed practically all was lost. 
None of the %-oz. bottles broke from freezing. 
Freezing did injure some of the ordinary writ- 
ing fluids very noticeably. 

Gragg Richards. 

119 W. 82d St., New York City, Sept. 25, 1911. 





Sir: In a location camp in the winter of 1898, 
when the mercury sometimes registered 20° be- 
low zero, it was our custom to bury the ink 
each evening, near the Sibley stove, in the earth 
which formed the tent floor. 

On one occasion, having worked on a tracing 
far into the night, we quit, thinking more of 
bed than of the ink, and left it on the table. 
The next morning, on entering the then warm 
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office tent, we saw a broad black river flowing 
majestically across our tracing. The ink did 
not appear to be in the least injured. It dried 
opaque, and glossy, and was as difficult to re- 
move as though it had been fresh from the 
store; but the bottle—well, the freezing cer- 
tainly had rendered it useless. 

A stick of good India ink in the draftsman’s 
kit insures a drawing, even though the liquid 
ink-bottle be broken by freezing or other acci- 
dents. Orrin E. Stanley. 

Portland, Ore., Sept. 25, 1911. 

Sir: To find if freezing spoiled drawing ink, 
as stated in a book on Engineering Drawing 
and mentioned in Engineering News of Sept. 21, 
1911, I froze some black drawing ink (Higgins). 
I,can detect no difference between this ink, when 
thawed, and some which was not frozen. This 
letter is written with drawing ink which has 
been frozen. [It looks like any other writing 
with drawing-ink.—Ed.] 

With a little ice and salt any one can find 
whether a given ink will stand freezing. 

John H. Opp, 
Junior Engr., Mississippi River Commission. 
Memphis, Tenn.,Sept. 27, 1911. 


Standard Timber Bulkheads of the City of 
Seattle, Wash. 


The accompanying illustrations and data are 
taken from the “Standard Plans and Specifica- 
tions of the City of Seattle,” recently issued by 
the City Engineer, Mr. R. H. Thomson, M. Am. 
Soc. C. E. They give in detail the standard 
practice of that city for the construction of plank 
bulkheads for a variety of purposes. 

All posts are set on 3 x 12 x 24-in. blocks laid 
in holes excavated to a depth sufficient for a 





TABLE L—WEIGHTS OF IRON FOR TIMBER 


BULKHEADS. 

Size, Weight, Lbs. 
Material. ins. Ibs. per ft. each. 

Rods Seeks 1 2.67 soe 
Rods et ue. peu ina ‘ 1% 3.38 ts 
RE re re re ee 1% 4.17 on 
Rods 1% 5.05 ast 
Rods Sebacersenen eb 1% 6.01 eee 
SOD io ad ta diaane hats waed 1% 7.05 owes 

Separators se ae . 2x 30 ask 37 
Bolts . sane Se. SY 2.0 
Nuts ..’. sc pele aie ak eh bane te 1% 2.5 
Nuts 1% 3.2 
Nuts ss 15% 4.0 
C.-I, washer 8 9.0 
C.-T. washer oS aes le 9 11.0 
©:4E ORAS oss 5 Eick 10 14.0 
W.-I. washer ......... 1% 0.1 


good foundation. When necessary a footing of 
concrete is added under and around the posts 
and blocks. The posts are set on batter of 1% 
ins. in 1 ft. In refilling the holes the earth 
should be thoroughly tamped. The location of 
the anchor rods and the anchors or deadmen are 
shown on the plans for each height of bulkhead. 
The rods vary in length from 15 ft. for a 4-ft. 
wall to 37.5 ft. for a 25-ft. wall. 

All lumber not exposed, except ends of timber 
(unless otherwise specified) is given two coats 
of hot coal tar or some other preparation ap- 
proved by the City Engineer. The lagging is se- 
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7/is 036458 B/e, —- B*/ 16 203125 
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«anton ain 
05208 Ve 3 : 
uf, 057291 *  21)., 1223958 
18 % 062500 2 229166 
13/14 067708 Bie, Bag 234375 
% 072916 2 239583 
5/as 15/1, 078125 218/14 .244791 
1 083333 % 3 250000 
11/16 088541 3*/10 255208 
me 1% 093750 3% 260416 
: 18/16 .098958 /e, —- 3®/ a0 265625 
1% 104166 3% 270833 
es 15/16 109375 35/16 276041 
1% 114583 ‘a 3% 281250 
l/s 119791 37/16 286458 
ly 1% 125000 3 291666 
19/16 .130208 19/94 30), 296875 
15% 135416 35% 302083 
Hn 1/e 140625 B1/16 307291 
1% 145833 S/e «= 8% 312500 
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2 166666 4 332333 
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Il.—MATERIAL REQUIRED FOR TIM- 
BER BULKHEADS. 


Tron, Length 


of 
rods. 


37.5 


cured to the posts with 8-in. wire nails for 4-in. 
lagging, and 9-in. wire nails for 5-in. lagging. 
Each plank in the lagging is secured to each 
post by two nails. 2 

The rods used are of round steel and vary 


in diameter for 4-ft. bulkheads to 
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STANDARD TIMBER BULKHEADS; 
CITY OF SEATTLE, WASH. 


15-in. diameter for bulkheads higher than 20 ft 
All rods have welded ends 2 ft 
in diameter than the rod 


for a distance of 8 ins. 


rods are capped with standard nuts 

iron washers, shown on the plans in 
wood blocks cut to fit the 
The other ends of the rods pass through 


12-in. timber deadman 


washers and nuts as at 
and other iron are painted with s 
tive paint satisfactory to the enginee! 

The sizes of posts and lagging for each ! 
head and the spacing of posts ar: 
plans. The unit weights of th« 
the bills of material per unit length « 


given in Tables I. and II. 





A Table of Decimal Equivalents. 


A rather novel and convenient arrangement 
distinguishes the following nals 
equivalents of parts of inches and feet. It w is 
made up by C. P. Wiweke, of the Barge Canal 


office at Albany, N. Y. 


The scheme of the table will be aj} 
the headings to the table. 
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The 
necessity for 


increasing demand and 
the rapid 


Unloading Ship's unloading of ship’s cargo is 
Cargo by one of the many phases of 
Machinery. the problem of mechanical 


handling of freight, and prob- 
ably the greatest development in this particular 
direction has been on the Great Lakes in con- 
nection with the large modern steamers carrying 
eal and ore. A spur to the introduction of time- 
reducing machinery in this case is that traffic is 
largely tied up (and in the case of ore entirely 
stopped) during the winter season. Consequently, 
it is of the utmost importance for the steamers 
t make as many trips as possible during the 
season of navigation, and this means that steps 
must be taken for rapid loading and unloading. 
As these ore vessels run regularly to certain points 
om the lower lakes, the practice has been to es- 
tablish unloading machinery on the docks or 
piers at these ports and to provide an ample 
lumber of hatchway openings in the deck of 
the ship so as to facilitate the handling of the 
unloader buckets. 
Undoubtedly this is the most economical 
method where large quantities are handled con- 
tnually, as at these ore ports. There are cases, 
however, where the quantity is not such as to 
Warrant so large an investment in machinery, 
ot where the ship may deliver its cargo at vari- 
ous ports at different times. In these cases, 
however, rapid unloading is still of great im- 
portance, so that the steamer may be kept idle 
for as short a time as possible. This condition 
has been met, both in this country and abroad, 
'y equipping bulk-cargo steamers with their 
*wn unloading plant. Such plant is in genera! 
nee classes: (1) an equipment of numerous 
~<k Masts, booms and hoists or winches for 
handling the ; argo in buckets; and (2) an equip- 
i of conveying machinery. Instance of both 
sy oe have been described in our columns, 
a ot a. re in this issue we describe some 
ee installations of the second class. In 
the = a has been a greater tendency to 
cnahher ¥ first system of unloading, and in 
+ ees pes a the masts have been replaced 
aoe 4 trick Posts along opposite sides of 
fe as ne Stcamers of this sort were described 
ue 
tn Steamer with engines placed at the ex- 
® stern (as in our lake steamers) and with 





of April 4, 1907. One of these was 
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a hold capacity of 11,000 tons of ore. This had 
seven pairs of derrick posts or side masts, with 
24 booms, and could discharge its entire cargo 
in 27 to 34 hours, or say 360 tons per hour. Of 
course this does not equal the speed attained by 
elaborate unloader machinery erected on the 
dock, but it is very much higher than that which 
is possible by ordinary methods, and (as ex- 
plained above) there are commercial conditions 
which may render it desirable for the ship to 
carry its own unloader plant. A somewhat simi- 
lar arrangement, but with a row of towers car- 
rying the booms, has been introduced on some of 
the new colliers for the U. S. Navy. 

For package freight or genera) cargo, the con- 
ditions are different. The packages must be 
handled with some degree of care, and they re- 
quire to be loaded into the sling or crate for 
hoisting. At European ports various types of 
cranes and conveyor cranes are used, while in 
this country. reliance is placed almost entirely 
upon the ship’s winches and cargo booms, with 
hand trucks on the piers. In a few cases port- 
able conveyors are used to carry the packages 
between the ship and the dock, thus reducing the 
amount of trucking. A recent design of such a 
conveyor system has such flexibility that it can 
be run horizontally or at any angle. In this 
way packages in the hold may be placed on a 
steep section of the conveyor, raised to the level 
of the deck, carried across the deck to the side 
of the ship and then carried down onto the pier 
or into a railway car. In the same way pack- 
ages on the wharf may be picked up by the con- 
veyor and carried into the hold, where they are 
received by the men engaged in storing the 
cargo. The unloading of ore at lake ports has 
been carried to a high degree of speed and 
economy, and some of the other methods noted 
above are indications, it seems to us, of coming 
improvements in the same direction for the 
handling of the general cargo of freight steamers 

= ca 


In view of the interest ex- 


Testing Masonry cited in the subject of dam 
ro gram foundations by the failure of 
tions t ; ; 
the dam at Austin, Pa., it 

rae may be of interest to call 

; especial attention to the 


method used for testing the foundations in build- 
ing the great dam across the Mississippi River at 
Keokuk, Iowa. As set forth in the description 
of this work in our issue of Sept. 28, holes are 
drilled in the foundation rock along the axis of 
the dam at intervals of 36 ft. These holes are 
put down to a depth of 36 ft., and after drilling 
they are connected to a compressed-air main and 
subjected to an air pressure four times as great 
as the hydrostatic pressure at the bottom of the 
hole if filled with water. In this way, the tight- 
ness of the rock and the presence of any seams 
or fissures therein are determined. 
————__o—_—_——_ 


A new crop of scare head- 


More lines in the newspapers con- 

Slide cerning the Gatun Dam at 
Seuss Panama has appeared since 

from ' 

Gatun. the dam failures in Penn- 


sylvania and Wisconsin. The 
press correspondents well understand the psy- 
chologic moment at which to market a story. 
In this case, however, the scare was all in the 
headline and not in the story, the latter con- 
sisting merely in a quotation from the “Canal 
Record” of Oct. 5 which reported a so-called 
slide in the earth filling back of the walls of the 
lower lock at Gatun. 

The rock on which this lock is founded is over- 
laid by 30 to 50 ft. of soft and slippery earth, 
which slid into the lock pit a number of times 
while excavation was in progress and consider- 
ably delayed the concreting of the foundation. 
When the lower part of the lock wall was finally 
in place, this soft earth flowed in and filled the 
space behind the wall to some depth. A rock 
fill was made on top of this and tracks were 
laid on it for the traveling cableways which 
handle the concrete. Since this was done the 
rock-fill has settled at some points and risen at 
others as a result of the soft slippery material 
underneath the rock fill. 


473 





It is almost needless to say to 
that the occurrence has no significance as re- 
gards the stability of either the locks them 
selves or the Gatun Dam; but it is a good enough 
foundation on which to build sensational stories 
to excite public alarm 


our readers 


a ee 


Another chapter in the at 
tempt to monopolize the 
water-supply of 


The Jersey City 
Water-Supply 


northeast- 
Purchase and the 


Attempted ern New Jersey was closed 
Water Monopoly. early in the present month 
(Oct., 1911), when Jersey 

City paid the Jersey City Water Supply Cu 


nearly seven million dollars for the Boonton dam 
and reservoir, on the Rockaway River, the steel 


conduit from the reservoir to Jersey City, and 
associated water rights and right-of-way Or 
perhaps we should say that this incident was a 
sequel to the attempted monopoly just men 
tioned. 

We reviewed at some length the main portion 
of this attempt at a water monopoly so long ago 
as our issue of April 25, 1895. At that time the 


original scheme to supply New York and Brook 
lyn with water from the upper Passaic River 
had been practically abandoned (although fitfully 
revived afterwards); a contract to build works 
for Newark had been made, which contract bound 
Newark not to sell surplus water to other com 
munities; contracts with these outlawed or out 
contracted municipalities and with still other 
cities, had been closed; and every effort was be 
ing made by the water 
the Jersey City prize. 

no easy task. 


monopolists to capture 
The latter proved to be 


It was not until the eighth solici- 


tation of bids, beginning in 1892, that Jersey 
City awarded a contract, or one that held. With 
the award then made to Patrick H. Flynn ana 


subsequently assigned to the Jersey City Water 
Supply Co. it appeared to some 
monopolists had been beaten at one of their main 
points. But with its real and apparent contro! 
of water rights, and with the strength of its fin 
ancial relations, the water monopolists 
“won out,” and really dominated the execution 
of the Jersey City Water Supply Co. contract. 

To make their position apparently impregnable 
the water monopolists next came down the Pas 
saic River and established pumping and purifica 
tion works at the lowest point from which, pol- 
lution considered, it was feasible to take a sup 
ply. From this point Paterson, Passaic, Mont- 
clair and various other communities have been 
supplied with filtered water for some years pasi 

Recently two clouds have appeared on the 
water monopoly horizon, one of which may be 
said to have broken into damaging storm, while 
the other is still threatening. We refer to liti- 
gation against the monopoly claims to the water 
of the Passaic, which has been decided adversely 
to the monopoly, though with ultimate results 
not yet fully determined; and to the creation and 
perpetuation of a State Water Supply 
sion. 

We say “and perpetuation’’ because a State 
Water Board was created thirty years or so agv, 
and outlined a state water-supply plan for north- 
eastern New Jersey which would put an early 
quietus on the water monopoly, and was slowly 
but firmly smothered by the withholding of ap- 
propriations and the failure to fill vacancies on 
the board. 

In passing, we cannot refrain from a 
tribute to the one lone figure who, single-handed 
and at his own expense, conducted an unceasing 
but unsuccessful fight against the water monop- 
oly—the late Lebbus B. Ward, an engineer of 
Jersey City. Mr. Ward was the only member of 
the old State Water Board whom death or 
change of residence had left in the State, and 
he kept up his fight on every possibly useful 
occasion until] he, too, was claimed by death. 

The second, or present State Water-Supply 
Commission, has some measure of control of all 
the water supplies of the State, and has author- 
ity, after being so requested, to prepare plans 
for joint water-supplies for two or more munici- 
palities. It has just submitted plans and esti- 
mates for a supply from the Wanaque River for 


that the wate: 


finally 


Commis 
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Paterson, Montclair, East Orange, Newark, Eliz- 
abeth and lesser municipalities, designed to sup- 
plement present sources in some cases and tu 
supplant them in others. Some of these places 
are now supplied by the old water monopoly. 

It will be interesting, indeed, to watch the 
further struggle between the municipalities of 
northeastern New Jersey and the capitalists who 
for so many years were able to control the water- 
supply of that rapidly growing section. In the 
cases of Newark, Jersey City and some other 
municipalities, the water monopolists have been 
well content to sell water in bulk for the cities 
to distribute, or to sell the supply works on com- 
pletion, as witness Newark, or soon afterwards, 
as in the case of Jersey City. But in these in- 
‘stances supplies from tributaries of the Passaic 
were developed in the uplands. The final strug- 
gle will be to hold the municipalities now taking 
water from or through the works on the lower 
Passaic, at Little Falls. Resort has been had 
to various financial and legal strategies to main- 
tain the dominance of the water monopoly. 
Whether these devices will prove effective or 
futile depends largely upon the public spirit of 
the people of northeastern New Jersey, and upon 
whether the present State Water-Supply Com- 
mission has and uses sufficient legal author- 
ity and ability to help these communities main- 
tain and perhaps regain their rights to the pot- 
able waters of the State of New Jersey. 


How the Trusts Fail in Securing Efficiency. 


Elsewhere in this issue we print a contribution 
worthy of the thoughtful study of every engineer 
who takes any interest in the current discussion 
concerning industrial efficiency or the other cur- 
rent discussion concerning the merits and de- 
merits of the great industrial combinations which 
are just now under fire. 

It is alleged that the harassing of these great 
combinations by the Sherman law and by vari- 
ous State legislation is working against the 
business interests of the country. It is declared 
that these great combinations are such a neces- 
sity to the conduct of business along up-to- 
date lines that we really cannot get along with- 
out them anyway. 

The public is being assured that the be- 
nevolent gentlemen who conduct our trusts have 
created an enormous export trade, have reduced 
the costs of production and distribution, and 
have effected such vast benefits to the pub- 
lic that they ought to be coddled instead of 
flogged. 

It is important to know the truth of the mat- 
ter, and a very large number of the readers 
of Engineering News are in a position to know 
something concerning the truth of these allega- 
tions. One of these readers, whose contribu- 
tion we have referred to above, tells in this is- 
sue some of the ways in which a huge combi- 
nation saves at the spigot and wastes at the 
bunghole. What he says coincides closely with 
the reports that come to us from other engi- 
neers, many of them in high official positions, 
regarding the great difficulty of securing gen- 
uine efficiency and economy in the operation 
of a huge organization. 

It is unquestionably true that, apart from its 
power over prices through the elimination of 
competition, the huge concern does have certain 
advantages or could have them if it were wisely 
enough managed. It could, for example, secure 
the highest grade of technical ability to advise 
concerning its operations; it could place this 
advice at the disposal of each of its separate 
plants. In the sales department, the great cor- 
poration handling business on a large scale can 
marshal a selling force to adequately cover a 
large territory, with district offices, in a man- 
ner not at all possible to a concern of moderate 
size. But against these and other advantages 
are to be set some positive disadvantages. 

Reports generally indicate a lack in the great 
combination’s managing force of the esprit de 
corps and “team work,” which brought success 
to the smaller plants which were merged when 
the combination was formed. Almost inevitably 


the huge concern forfeits the personal touch 
between the heads and their subordinates, which 
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is one of the most effective elements in the suc- 
cess of most business enterprises. To express 
the contrast in a single word: the head of an 
independent concern leads his organization to 
business success. The various heads of the 
“octopus” formed by the consolidation of inde- 
pendent concerns, seek to drive their subordi- 
nates along the road to efficiency. Some of the 
results of such driving are well set forth in the 
article by Mr. Vance, referred to above. 

Any one who has the slightest knowledge of 
human nature can readily understand that effi- 
ciency in production can never be attained in 
any such way. The “motion-study” expert may 
train the unskilled worker to go through certain 
mechanical movements so many hours every day 
at a terrific rate; hut when the “motion-study” 
expert has to deal with an employe who is 
working with his brains instead of his hands 
the “motion-study” scheme falls down. 

There is a very serious aspect to this matter 
in connection with engineering work, and that 
is the deterioration in quality of product re- 
sulting from the driving method. Mr. Vance 
describes the results in structural engineering, 
but the same thing is true of mechanical en- 
gineering work. In many branches of mechan- 
ical engineering work it has been recently point- 
ed out that America is far behind European 
nations and is destined to remain there until a 
better premium is placed on real engineering 
in this country. Mere grouping of cut-and- 
dried details so that they will go in place with- 
out interfering with each other is work which 
can be gotten out of draftsmen by the driving 
system; but high-class technical design, such as 
the leading Swiss, German and Belgium firms 
achieve, requires a higher grade of ability. 

There are complaints that quality suffers in 
other respects under the driving system. The 
independent mill with its employes who had 
grown up from boyhood in the works used to 
have real pride in the character and quality of 
its product. Every man in the establishment 
from manager down to office boy felt that their 
personal reputation was at stake in maintain- 
ing the quality of the work. We fear that this 
important element has been largely sacrificed 
under the modern method of organization, where 
managers come and go every few months and 
employes are taken on and laid off with as little 
care and compunction as if they were so many 
machines or blocks of pig-iron. ~ 


There is another handicap of the trust organi- 
zation which is becoming more and more mani- 
fest. The bigger the trust, the larger the amount 
of necessary “red tape” which must be unwound 
in connection with every transaction. It used 
to be a source of endless criticism because the 
“red tape’ of government methods made gov- 
ernment work so costly compared with work 
done by private concerns. But the “red tape” 
which some of our present-day trusts can boast 
of is quite as great as anything of which a 
government organization was ever guilty. 

Our contributor refers to the relation of the 
so-called efficiency engineering to these great 
combinations. It is undoubtedly true that the 
difficult problems with which the managers of 
these great concerns have found themselves 
face to face have made necessary the employ- 
ment of an outsice efficiency expert. But when 
the efficiency expert has done his work, the com- 
bination sometimes finds itself encumbered with 
a lot of expensive and intricate methods, records, 
etc., whose final effect upon the annual yearly 
earnings is injurious rather than beneficial. 

There are concerns of moderate size which 
transact a large amount of business with a very 
small expense for accountants and non-pro- 
ductive labor in general. Experience seems to 
show that many of these small concerns can 
compete with their huge rivals in both price and 
quality. Of course, there are many industries 
in which small-scale production is no longer 
economically possible, but this is by no means 
universally true. There are still broad _ fields 
where the energetic and industrious man, with 
moderate capital and a thorough understanding 
of his business, can enter the commercial world 
and be obliged to call no man master. 
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Movable Dams for Spillways in 
Earth Dikes. 


Sir: As the question of dams 
interest at present, I would | 
tion concerning spillways fo; 
these dams are usually built 
part of a valley an adequate 
water will frequently be so lo; 
the dam that the economy of e 
doubtful if the pool level is to 
vation of the spillway in ordi: 

Do you (or any of your r: 
earth dam with a spillway h 
crest similar to the wicket o; 
be lowered in case of emergen, 
a comparatively cheap form 0: 
I have never seen it adopted. 

Very respectfull) 
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Catlettsburg, Ky., Oct. 14, 191 


Should the Factor of Safety of Dams be Fixed 
by Law? 


Sir: Why not have a law 
“safety factor” of dams? The s factor cou 
be criticized and determined wit)out the aia 
officials, through disinterested c» 
and required to be published 

It is common practice to use 
2 to 3 in gravity dams, and, is i! 
this ultimate strength is scarce 
fifth of the lowest safety factor 
similarly important engineering 

Since 10 is a common safety factor, and the loy- 
est employed in important work not sugges 
5 as the lowest safety factor to ised in build. 
ing dams? Would not such a law avert fur 
ther calamities without state 
other necessary regulation? 

Dams would cost more but can there 
justification for a sacrifice of life? 

Very truly 
Geo. E 
Spartanburg, S. C., Oct. 9, 1911 
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be any 


Ladshaw. 


{The “Factor of Safety” is a term much mis 
understood by the public and not a little mis- 
understood by engineers. It would' seem to us 
extremely unwise to name in any law a required 
factor of safety for a dam or any other engi- 
neering structure. One reason for this is that the 
factor ought to be varied very widely for differ- 
ent structures and different parts of the same 
structure. Again, there are parts of a structure 
whose stability cannot be measured in any arith- 
metical way. How could any “factor of safety” 
be computed for the layers of stratified rock 
underneath the Austin Dam?—Ed. | 


Should Dam Construction be Under Federal 
Control? 


‘Sir: There is probably no well informed person 
in this country who will not agree with your ar 
gument for governmental supervision and con 
trol of dams; then why not control by the United 
States? 

The General Government, under constitutional 
authority, unquestionably has control of the 
headwaters of navigable streams wherever inter 
ference with the flow will reduce the depth of 
the navigable streams themselves 

As most non-navigable stream 
try are tributaries of navigable st: 
regulated construction and contro! 
them will interfere with navigat 
Congressional authority should | 
the construction and operation of 
and should provide that they be | 
ated under the supervision of th 
Engineer Department. 

D. M. Andrews, M. A: 

Rome, Ga., Oct. 9, 1911. 


[Our correspondent might have » 
ment still stronger. Suppose a dam 
the Connecticut River where it fo" 
dary between Vermont and New [i 
the Delaware, where it forms th 
tween New York and Pennsyly"' 
York and New Jersey. How shal! 
vided between the,two states? A: 
the Connecticut at Bellows Falls 
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nn Ea! 


October 19. | jIl. 
wey 

enace « mnmunities lower down the val- 
— yo tts and Connecticut. 
~ ye ‘ther ' nd, as @ matter of practical pol- 
= ‘fae is t opposition nowadays to any 
_ ree ral powers over matters still 
a ae 1. True, this State sover- 
ae : <a ising losses amounting to tens 
ppotord llions, through the conflicting 
hee nterstate waters, as we pointed 
ee ae n s ago in connection with the 
a Sates col ing the securing of water from 
ogg Mil i Housatonic watersheds for 
aaa ne in New York City. The pub- 


ke however enorant of this; and conflict of 
sethorit¥—OF ,uthority at all—will be the 
orevailig sit n with respect to American 
vers, we fear. or a long time to come.—Ed.] 
> 


Should an Engineer Consult a Geologist in Laying 
a Dam Foundation? 


nding the criticism and sermon- 
estruction of the dam at Austin, 
of the real lesson of the disas- 


Sir: Notwit 
jzing over th 
Pa. all are V 


ter, which is incalculable harm done to the 
profession by overweening pretense of engi- 
neers Who assume that it is beneath their stand- 
ing to consult real sources of information. 

As the Philadelphia “North American” puts it, 
“their wisdom in angles and pressure and resist- 
ing powers and tensile strength gave them the 
certain knowledge that the dam was perfectly 
safe.” 

“To have consulted the county surveyor of Pot- 


ter County, who knew that a mistake in judgment 


had been made in the selection of the site for the 
dam (on the axis of the Cowanesque synclinal), 
would have invited a puncture in the tank of van- 
ity. To have consulted a local geologist or even 
the State’s publications of 30 years ago on the 
pervious nature of the rock foundation underly- 
ing Austin, would have been a blast at ignorance. 

It is true that, after the structure had partially 


failed, an engineer who has built dams on ar- 
chaen rocks, but who was not even afforded the 
opportunity to visit Austin, was consulted; and 
a plan for reinforcing the dam with durable and 
massive fragments of rock which can not be pro- 
cured in that region, and a cut-off extending ver- 
tically about 400 ft. through the Catskill and Che- 


mung formations beneath the dam was recom- 
mended to the owners. Whether or not sky- 
hooks, the recourse of meny engineers, were also 


suggested does not appear. 

It is evident, though, that the State Water Sup- 
ply Commission, which, according to p. 12 of its 
report, published in 1910, must have had “com- 
plete data” on this “water power system,” was 
not consulted in the matter, whatever that Com- 
mission itself did in reference to the dam after 
obtaining its “thorough knowledge” of the avail- 
able water supply there. 


Given enough money and men to make a thing 
always possible, you are correct in saying that 
the occurrencs 


was without excuse (as are epi- 
demics and other public calamities as a rule), and 
that it was bad to build a dam on such a founda- 
tion and ten times worse to attempt to use the 
structure in its weakened and perilous condition 
after the partial failure of January, 1910, but the 
odium really falls upon the engineering profes- 
Sion a8 a whole because of these engineers “with 


s level and transit and tape line and logarithms” 


who, in their vaunted expertness cause builders 
who never grudge payment for real service to shy 
at sky-hooks or their equivalent, and rely all the 
more on the common sense of their artisans and 
mechanics, 
It does not avail them to rail at those who are 
yer responsible head of enterprises who are 
ego from other sources; for we know, as 
l earned when he constructed the public 


nee supply in Jerusalem, that enterprising peo- 
; te receive the reproaches and abuse of the 
opulace; 


and to join the crowds of such people 


ally do such things is but making matters 
Worse for then selves, 


Your respectfully, 


Who usu 


John I. Riegel. 
Scranton, Pa., Oct. 14, 1911. 
—_—— . 


Wood Pavement Specifications at Vancouver, B. C. 


gil ie & to the paper of Mr. C. H. Moh- 
cago,” atten 8 of Wood Block Paving in Chi- 
% 1911 . in Engineering News, of Sept. 
tity (Vane would state that there are in this 

Suver) to-day a number of miles of 
pavement which has not de- 


he faults set forth by Mr. Mohler. 


Miller Bidg., 


Creosoted bl : 
Veloped any of t 


The accompanying specification for wood pav- 
ing, in successful use here for the past ten yeaps, 
was inaugurated by Colonel T. H. Tracy, formerly 
City Engineer here. 

Templet strips %-in. in depth and double handled 
wide wooden scrapers are used to get a perfect 
cushion surface. The tie rod in 8-in. T-rails is 5 
ins. below the top of the rails and there is no 
trouble in that respect. The full standard com- 
plement of ties are now used on a 6-in. concrete 
base; then the ties and rails are embedded in con- 
crete to 3% ins. on the rail, leaving 4% ins. for 
paving, chamfered brick are inside for flange 
space and chamfered wood blocks fit flush against 
the rails outside. This is called slab construction 
and seems quite efficient. 

One advantage lies in the fact that it is quiet. 
Formerly the ties were spaced 5 ft. apart and 
the rail was embedded in concrete but this proved 
very noisy. The pounding and vibration of the 
rails disrupted some of the tracks, but not badly, 
however. This was overcome, as stated above, by 
laying the .full standard complement of ties so as 
to absorb the vibration of the rails. There is not 
a single instance of disruption at manholes in ten 
years. 

Yours truly, 
Dominion Creosoting Company, Ltd., 
W. H. Harvey, President and Manager. 

Vancouver, B. C., Oct. 4, 1911. 


Specifications for Paving with Dominion Creo- 
soted Wood Blocks at Vancouver, B. C. 


GRADE.—The roadway shall be excavated and 
graded to a depth of the finished pavement, say 
11 ins. deep. Any soft places shall be dug out 
and refilled with sound earth and stone or other 
suitable material as the City Engineer may direct. 
The finished grade shall be smooth and even with 
the surface of the proposed pavement. 

CONCRETE.—Upon the finished grade shall be 
Placed a layer of concrete 6 ins. thick, evenly laid 
and well tamped to a smooth surface, the contour 
and crown to be determined by the City Engineer. 
Careful provision shall be made in this surface 
for inclines to catch-basins. The concrete shall 
consist of 1 part cement, 3 parts clean, sharp sand, 
and 6 parts washed and screened gravel] or broken 
stone thoroughly incorporated. 

CUSHION.—When the concrete base has suffi- 
ciently set, a dry mortar of 1 part cement to 3 
parts clean sand shall be evenly spread over the 
surface of the concrete base to the depth of \%-in., 
all inequalities filled to a smooth surface, and, as 
the placing of the paving blocks proceeds, the dry 
layer of mortar shall be sprinkled ahead of the 
block laying with sufficient water. 

PAVING BLOCKS.—The paving blocks shall be 
of Douglas fir accurately cut to dimensions, the 
plank having been run through a planer to ensure 
even thickness. The blocks shall be free of pitch 
and shakes and of sound live timber. The blocks 
to be treated with approved creosote under pres- 
sure until they have absorbed the full quantity 
of oil as specified by the Engineer. 

The paving blocks to be — ins. deep, 4 ins. wide 
and from 4 to 9 ins. in length. 

EXPANSION JOINTS.—A space of about 1 in. 
wide is to be left between the paving blocks and 
the curb to be filled with clay or pitch. 

FINISHING.—When the paving blocks have been 
laid on the mortar base in sufficient area and 
closely driven together longitudinally of the 
street, and laterally, less tightly, they shall be 
rolled with a heavy hand roller to a footing in 
the wet mortar, and any uneven blocks shall be 
lifted and replaced uniform with the surface. 

SURFACING.—The surface of the paving blocks 
shall be swept clean and the whole surface floated 
and refloated until all interstices are uniformly 
filled with a hot flux of coal tar paving pitch, 
leaving a finish of it upon the surface to retain 
gravel. The surface shall then be covered with a 
layer of fine gravel or granite screenings. 





Tests of Corrosion of Metal Sheets in a Railway 
Tunnel. 

Sir: In your issue of Aug. 2, 1911, you published 
an abstract from a paper presented by the writer 
to the American Society for Testing Materials en- 
titled “Some Tests of the Rate of Corrosion of 
Metals Exposed in a Gaseous Atmosphere.” There 
were some errors in the original paper which 
were followed in your abstract and which the 
writer desires to correct. These refer to the 
third series of tests and are due to the fact that 
some of the metals given in the list of relative 
order of resistance, namely Nos. 2, 5, 8 and 11, 
were exposed only 42 days whereas the balance 
were exposed 58 days as stated. The losses in 
weight shown for these metals were not compen- 
sated for the difference in time of exposure, and 
when such compensation is made the relative 
order of resistance is somewhat changed and 
some of the statements relative thereto should 
be modified in accordance. This error has been 
corrected for the publication of the paper in the 
Proceedings of the American Society for Testing 
Materials. 

The second period cf exposure of the tunnel 
tests of the third series having been completed 
and the results determined, it seems somewhat 
due to your readers, in view of the error above 


mentioned, to present the new results herewith 
The second exposure was for a period of 60 days 
for all plates The relative order of resistance 
of the various metals for the combined period of 
118 days (102 days for Nos. 6, 9, 10 and 11 in 
the table following, but with results increased in 
proper ratio for comparison) was as follows: 


RESULTS OF 118 DAYS’ EXPOSURE OF METAL 
PLATES IN RAILWAY TUNNEL.—A. W. CAR- 
PENTER. 


Average loss, grams, per sq. in.: 


1. Lead-coated, galvanized steel sheets (2) .0.121 
2. Special “A” iron sheets, plain (2)....... 0.168 
3. Special “B” iron sheets, plain (2). .-0.170 
4. Wrought iron sheet, plain, (1).... ee 
5. Special “A” iron sheet, galvanized (1).. 0.214 
6. Open-hearth steel angles, plain, (2)....0.237* 
7. Special “B” iron sheets, galvanized (1).0.246 
8. Open-hearth soft steel sheets (2).......9.267 
9. Open-hearth steel] bars, plain (2).......0.278* 
10. Bessemer steel angles, plain (2)........0.285* 
11. Bessemer steel bars, plain (2).......... 0.305° 
12. Special non-ferric metal sheet, eo 
CEP Weevesoces eed eoceesseess ni ee we Gee 


The figures in parentheses give the number of 
specimens. 

The figures marked with asterisk were derived 
by multiplying the total loss in the two expos- 
ures (42 and 60 days) in each case by the frac- 
tion 118/102, in the endeavor to put the results 
on a properly comparative basis with the losses 
of the specimens exposed 58 and 60 days (188 
days total). 

The calculated rate of corrosion per annum fo! 
the plain ferric metals, measured by loss in thick- 
ness, assuming a uniform rate, from the above, 
would vary from 0.004-.in to 0.007-in. per surface 

A. W. Carpenter, 
Engineer of Structures, N. Y. C. & H. R. R. 

Grand Central Terminal, New York City, Oct. 2, 
1911. 

——___ ——_—__—_—_—_- -—- 


Why Not Purify the Passaic Valley Sewage and 
Discharge It Into Newark Bay? 


Sir: The editorial comment in your issue of 
Sept. 14, 1911, upon the proposed compromise 
in the Passaic Valley-New York Harbor sewage- 
disposal litigation raises the question, why bring 
the Passaic Valley sewage into New York Bay? 
The argument for discharge at Robbin’s Reef 
seems to be based on the assumption that it will 
cost less to do that than it will to discharge 
sewage into Newark Bay, including with the 
latter a higher degree of purification than would 
be required were the sewage discharged into New 
York Bay. Personally I am of the opinion that 
this is not true and this opinion is based upon 
intimate knowledge of the physical conditions 
and close attention to the Passaic Valley trunk 
sewer proposition since its inception. The fol- 
lowing facts must be borne in mind: 

(1) The trunk sewer plan was evolved hur- 
riedly in 1897, fourteen years ago, and since that 
time sewage purification has made much pro- 
gress. . 

(2) While the condition of the Passaic River 
at Newark is deplorable, the foulness has never 
progressed down Newark Bay further than the 
Lehigh Valley Railroad bridge and the researches 
of the Metropolitan Sewerage Commission show 
clearly that at the present time the waters of 
Lower Newark Bay and Kill von Kull are less 
polluted than the waters of New York Bay. 

(3) The trunk sewer plans call for a tunnel 
under Newark Bay and New York Bay more than 
five miles in length, mostly under water, at a 
depth of fifty feet, or more, and through material, 
the nature of which is not well known, but which 
I believe includes at least two reefs of trap rock 
or serpentine, some sandstone and some mud. 
This tunnel is 12 ft. in diameter and the cost of 
this part of the work is not likely to be less than 
$6,000,000. 

(4) The State of New Jersey has already 
agreed with the U. S. Government to purify the 
sewage to a material extent, which will require 
probably two pumpings of the sewage and the 
construction of considerable settling basins, 
screen chambers, etc. 

(5) I find from investigation that all that New 
York is now asking for in addition is not that the 
degree of purification offered the Government 
shall be modified, but simply that the terms of 
the agreement shall be made more definite in 
order to avoid future disputes. 

The foregoing statement sets forth facts which 
I have been at pains to correctly ascertain and 
which must be kept in view in passing upon the 
merits of this controversy. 

Since New Jersey must already purify to a con- 
siderable extent, let us consider whether or not 
it will be cheaper to carry this purification « 
little farther, empty the purified effluent into 
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Newark Bay, and eliminate the $6,000,000 invested 
in the long tunnel under the bays. 

Bearing in mind the rapid advance in public 
opinion, antagonistic to the discharge of crude 
sewage into our enclosed tidal waters, this large 
investment in an outfall sewer may prove to be a 
total loss within a very short period owing to the 
possibility that a high degree of purification will 
ultimately be required. We therefore need con- 
sider only the immediate discharge of practically 
150,000,000 gals. of sewage daily, as the ultimate 
300,000,000 gals. may never be reached. To in- 
crease the sedimentation tanks sufficiently to al- 
low for a detention of six hours is not likely to 
add more than $400,000 to the cost of these works. 
Deducting this from the $6,000,000-cost of the 
tunnel, leaves $5,600,000 possible saving if the 
purified sewage is discharged into Newark Bay. 
Allowing only 5% for interest, depreciation and 
maintenance of the tunnel, this represents an 
annual expenditure of $280,000. As we have to 
handle 54,750,000,000 gals. of sewage yearly, it is 
apparent, therefore, that we can spend more than 
$5 per million gallons in treatment of the sew- 
age before purification becomes as expensive as 
the outfall tunnel. Personally I do not believe 
that more than 60% purification is necessary to 
enable this sewage to be discharged into Newark 
Bay, and with such purification it can be so dis- 
charged with less objectionable results than the 
proposed discharge into New York Bay at Rob- 
bin’s Reef. 

Three of the New Jersey communities, namely, 
Orange, East Orange and Montclair, have ascer- 
tained that they can thoroughly purify their sew- 
age at very much less expense than will pay 
their part of the cost of the trunk sewer. I be- 
lieve that this will prove true of the whole pro- 
ject, and am of the opinion that if the sewage can 
be purified at the same, or even a slightly greater. 
expense than it can be discharged in a partially 
purified condition into New York Bay, it is im- 
possible to defend such crude discharge. 

Being a native and a resident of the State of 
New Jersey, I have felt a deep mortification in 
the attitude of the State, due to its persistent re- 
fusal during’a long period of years to meet the 
State of New York in a franker and more gener- 
ous spirit in the effort toward future limitation 
of the growing pollution of the harbor. The 
evidences of this pollution are now confined to 
certain localities, such as Gowanus Canal and 
Bay, Newtown Creek and several other spots 
about the wharves. From 1885 to 1890, when a 
warning cry was first raised as to the Passaic 
River at Newark, the evidences of pollution were 
not very marked except on close observation, but 
shortly thereafter the natural processes of puri- 
fication suddenly broke down and the nuisance 
became intolerable. With unrestricted pollution, 
this, in my opinion, is just what is likely to hap- 
pen in the harbor of New York. If my premises 
and conclusions as to the comparative expense are 
correct, then the present position of the State of 
New Jersey is entirely indefensible. 


“Jerseyman.” 


Oct. 9, 1911. 


[If money can be saved by cutting out the 
tunnel from Newark Bay to New York Bay could 
not still more be saved by cutting out the trunk 
sewer entirely, and building independent sewage 
purification works for each community, or in 
some cases for small groups of communities? 
‘As we pointed out in the course of a lengthy 
editorial discussion in our issue of Feb. 23, 1911, 
the conditions governing sewage disposal in 
general and in the Passaic Valley in particular 
have changed radically since the inception of the 
Passaic Valley project, fifteen or more years ago. 
We also urged that these changed conditions de- 
manded a re-study of the whole problem and 
suggested that the result of such a study would 
very likely be a recommendation for a number of 
independent sewage treatment works, and the 
abandonment of the trunk sewer plan. 

The original trunk sewer project was based on 
the supposition that by carrying it out purifica- 
tion would be unnecessary, at least for years to 
come, and that the untreated sewage could be 
discharged into Newark Bay. Popular and poli- 
tical opposition to this plan having developed, 
the extension of the trunk sewer to New York 
Bay was proposed and the proposal was adopted, 
the basic idea still being disposal by dilution, or 
the avoidance of the cost of constructing and 
operating purification works. Since then, first 
one then another degree of purification has been 
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insisted on and adopted, and, regardless of the 
méfrits of the case, it is not certain that the end 
has yet been reached. 

The veriest amateur in sewage disposal can 
see that each additional sewage purification re- 
quirement tacked on to the trunk sewer plan 
lessens the reason for building a trunk sewer at 
all, and increases the reasons for independent 
disposal works, near the points of origin of the 
sewage. Whether these added purification re- 
quirements are just or unjust is quite another 
matter. The only point we are now trying to 
make is that if the Passaic Valley project is to 
be reconsidered now comparative estimates should 
not stop with the elimination of the tunnel to 
Robbin’s Reef, but should include the elimina- 
tion of the whole trunk sewer between Paterson 
and Newark, including, of course, the cost of 
necessary sewage purification works for various 
communities, singly and in groups.—Ed.] 





Notes and Queries. 

J. F. B., Medina, N. Y., sends the following clip- 
ping from the “People’s Column” of the “Buffalo 
Times”: 

Pressure on a Dam. 


Editor pues s Column: 

I was talking with a man about this dam break- 
ing away at Austin, and I said, “there must be an 
awful pressure on a dam witha mile anda half of 
water pressing against it.” He said there was no 
more pressure on the dam, with a mile and a half 
of water against it, than with ten or twelve feet 
of water against it. A. H. 

Mayville, Sept. 9. 

The man who claims that ten or twelve feet of 
water exerts as much pressure against a dam as 
a mile and a half of water does not know what 
he is talking about. The larger the volume of 
water, the greater the pressure. There are some 
people so argumentative that they will dispute 
any proposition when both the laws of physics 
and common sense are against them.—Hditor. 


“Jf the blind lead the blind, they shall both fall 
into the ditch together.” 


Annual Convention of the American Electric 
Railway Associations. 

The annual convention of the American Elec- 
tric Railway Association and its allied bodies, 
the American Electric Railway Engineering, Ac- 
countants’, Claim Agents’, and Transportation 
and Traffic Associations, was held at Atlantic 
City, N. J., Oct. 9 to 18. There was also the 
annual assemblage of the affiliated American 
Electric Railway Manufacturers’ Association and 
a huge exhibit of nearly every conceivabie de- 
vice and material, of service in electric rail- 
roading. The total registration of the conven- 
tion was about 3,700. The following officers 
were elected for the coming year: 

AMERICAN ASSOCIATION. 

President, Mr. T. N. McCarter, Public Service 
Ry., Newark, N. J. 

First Vice-President, Mr. G. H. Harries, Wash- 
ington Ry. & Electric Co., Washington, D. C. 

Second Vice-President, Mr. C. N. Black; United 
R. R’s., San Francisco, Cal. 

Third Vice-President, Mr. C. L. Allen, Syra- 
cuse Rapid Transit Ry., Syracuse, N. Y. 

Fourth Vice-President, Mr. C. L. Henry, In- 
dianapolis and Cincinnati Traction Co., Indiana- 
polis, Ind. 

ENGINEERING ASSOCIATION. 

President, Mr. E. O. Ackerman, Columbus Ry. 
& Light Co., Columbus, Ohio. 

First Vice-President, Mr. Martin Schreiser, 
Public Service Ry., Newark, N. J. 

Second Vice-President, Mr. L. P. Crecelius, 
Cleveland Ry. Co., Cleveland, Ohio. 

Third Vice-President, Mr. John Lindall, Bos- 
ton Elevated Ry. Co., Boston, Mass. 

Secretary-Treasurer, Mr. Norman Litchfield, 
Interboro Rapid Transit Co., New York City. 
ACCOUNTANTS’ ASSOCIATION. 

President, Mr. P. 8S. Young, 
Ry., Newark, N. J. 

First Vice-President, Mr. L. T. Hixson, Terre 
Haute, Indianapolis & Eastern Traction Co., In- 
dianapolis, Ind. 

Second Vice-President, Mr. E. M. White, Coney 
Island & Brooklyn R. R., Brooklyn, N. Y. 

Third Vice-President, Mr. N. E. Stubbs, United 
Ry. & Electric Co., Baltimore, Md. 





Public Service 


Vol. + No 


Secretary-Treasurer, Mr. H. F 
Ry., Davenport, Iowa. 
CLAIM AGENTS’ ASSOCIAT!:) 
President, Mr. H. K. Benn } 
Leominster Street Ry., Fitchbur: ae 
First Vice-President, C. A 
ham Ry., Light & Power Co., Bi: 
Second Vice-President, Mr. R. 1}: 
high Valley Transit Co., Allento 
Third Vice-President, Mr. w. 
land Electric Ry., Cleveland, On 
Secretary-Treasurer, Mr. B. | 
bus Ry. & Light Co., Columbus 
TRANSPORTATION AND TRA 
ATION. 
President, Mr. J. N. 
& Co., New York City. 
First Vice-President, Mr. Dana Ste, 
cinnati Traction Co., Cincinnati. 
Second Vice-President, Mr. | A 
New Orleans Ry. and Light (Co 
La. 
Third Vice-President, Mr. M. © 
Elevated Ry., Boston, Mass. 
Secretary-Treasurer, Mr. H. © 
retary American Electric Ry. A 
City. 


Meetings of the American Association. 

The meetings of the American Electric Raj. 
way Association, opened on the afternoon of the 
second convention day and continued for three 
days. The meetings of the subsidiary associations 
were held in the mornings so that the delegates 
could attend the afternoon meetings also, put 
with four-hour morning sessions and a 30-minute 
interval for lunch this was not easy. The meet- 
ings, except for the opening one, were “execy- 
tive sessions” which discouraged th 
of all not directly delegated by 


Shannah aq 
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New York 


attendance 
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panies. The Association permitted the publica- 
tion of approved abstracts of some addresses and 
discussions in the “Convention Daily.” 
PRESIDENT’S ADDRESS.—The address of the 
President, Mr. A. W. Brady, of Anderson, Ind. 
reviewed the activities of the parent and allied 
associations and presented his interpretation of 
economic and engineering developments affecting 


the electric-railway industry. 

Among the tioteworthy association works was 
the cooperation of the Accountants’ Association 
with the Interstate Commerce Commission in 
answering all enquiries on electric-road account- 
ing. This sub-association also has under way 4 
study of the life of physical property of electric 
railways, the results of which are not complete. 
Another important activity shown was in the 
insurance bureau recently organized with Mr 
H. N. Staats, of Cleveland, as expert. The com- 
Pilation of statistics to show the actual relation 
between premiums and losses paid had already 
led to widespread rate reductions. 

Mr. Brady seemed to lament the powers of 
compulsion which public-service commissions 
possess, especially in view of the feeling that 
some commissioners were not over-wise or Ul 
affected by partisan politics. He believed that 
the interference of a commission beyond Ge 
fining “adequate service” and “reasonable rates 
was an invasion of rights which led only to re 
sponsibility. He discussed at length the “pope 
lar beliefs” that returns on public-utility invest 
ments should be limited and capitalization 
duced toward reproduction value. Zoth of these 


beliefs he would combat by explaining the bur 
dens of maintenance and operation, of deprect- 
ation and amortization, and of keeping the serv 
ice up to the public demands. Hi would try . 
secure a more liberally disposed public by 4 a 
paign of education through the ™ mber ae it 
nies and by increasing the mem! rship untl 
occupied a commanding position in the weet 4 
SIZE OF THE ASSOCIATION .—The repo a 
the Secretary-Treasurer, Mr. H. © Deere 
ership of 


New York City, showed a mem the total 
companies (representing about 7 of UM ' 
electric-railway mileage in North Amer 


1,200 associates. The receipts am: unted to $43 

3538, and the expenses to _ cmc 
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, publicity work should pre- 
ulation a series of articles on 
the various ph of electric-railway operation. 
Mp the discus on, Mr. J. H. McGraw, of the 


yeGraw Publis) 28 Co., New York City, spoke at 


unsth on the \ifference of the general public 
— guivate ie of electric railroading. He 
c os that railway development had 
- great, it 07 beem accompanied by poorer 
alice relation’ except im notable instances, 
sete the bene’'s of proper publicity were evi- 
Se He advo oted real publicity and an en- 
jeavor to exte courtesy and assistance to the 


He believed in publishing de- 
if principal classes of expenses 
the papers the local problems 
». routing, transfer abuses, etc. 
tion was recommended, and an 


newspaper mé! 
tailed stateme! t 
and discussing 
of rush-hour ¢ 
A physical va 


analysis of ca ilization to eliminate indefen- 
sible charges items that should be written 
off as a good Icy. 

vr, P. S. Arkwright, of Atlanta, Ga., said that 
the public demanded the best service of his 
company, but was very responsive to liberal 
treatment. He regarded it as a matter of 
course that a street railway had to give good 


service, but he did not think that the company 
should expect particular favor from the public 
merely because it imposed reasonable rates. It 
could expect to create a public liking for the 
rad if it gave the public more than it was en- 
tiled to demand. It should give good service, 
keep its tracks in good condition, its cars clean 
and well painted, its men neat and courteous, 
merely to earn its fares; it had to go beyend 
that by contributing to legitimate enterprises, by 
extending its lines ahead of the growth of a 
city, and by making the car service just a little 
more frequent than the authorities could insist 
on He believed that a company was always 
asking favors in regard to rush-hour troubles, 
new franchises, restricted journeys or transfers, 
s that, to secure generous treatment, it must 
‘tself treat the public generously. 

EDUCATION.—The Committee on Education, 
through Prof. H. H. Norris, of Cornell Univer- 
sity, chairman, described a correspondence plan 
which had been tried this year for young me- 
chanies. Briefly, it consisted of assigning a topic 
for report, and questions to be answered, to 
foree a close observation of daily work. The 
theory of construction was gradually led up to. 
Five concerns, the Boston & Northern, Boston 
Blevated, Brooklyn Rapid Transit, Indiana 
Union Traction, and Public Service Railway com- 
panies, cooperated at their own expense, each 
company selecting five men for the courses. The 
boys were supplied at half-cost with elemen- 
lary reference books and with free trade litera- 
ture, report books, etc. The results were so 
promising that it was recommended that the 
course be maintained for 100 students next year. 
STUDENT THESES.—The Committee on Brill 
Prize reported the winners of the 1911 contest 
for prizes offered by the J. G. Brill Co., for the 
best student thesis on “Design of a Prepayment 
Car for City Service.” The first prize of $250 
Went to Mr. A. H. Packer, Armour Institute of 
technology; the second prize of $150 was given 
fo Mr. C. F. Clise, Sheffield Scientific School of 
ale University; the third prize, $100, was re- 
tived by Mr. H. S. Badgley, University of Ar- 
Mansas. As only five theses were received this 


year, the company decided to discontinue these 
fontests, 
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‘TIONARY.—The committee ap- 
ise the preparation of the Elec- 
tionary, published by the Mc- 
Co., New York City, reported 
thé work and recommended 
mat the terms and names therein contained 
mould become the standard of the industry. 

TAXATION. — ‘The ‘on Taxation 
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“ers submiti-d a digest of the various state 

“saws for neorly all important states. The 
eamittee quot. the U.. §. Commissioner of 
‘porations, frm whom they received great 
Wstance, as follows: 


The taxation 
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individuals is substantially the 
New England. Corporate tax- 
r hand, shows wide diversity, 
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taxed on property. Corporations are taxed on 
prepersy: or on inceme, or on a combination of 
oth, or on capital stock, either par or market 
value, or occasionally, as in the case of telegraph 
and telephone companies, on mileage or number 
of instruments. Administration ranges from a 
system highly developed handled centrally by 
state officials with large powers to no centralized 
administration: whatsoever. Railroads are among 
the largest taxpayers. Public-service corpora- 


tions, such as _ street-railway, telegraph, tele- 
phone, express-car, gas and electric companies 
are most often brought under special and new 
systems of taxation. Taxation of public-service 


corporations on gross receipts is growing in use. 

The committee also drew on the U. S. 
missioner’s report for various data. 
stance it was reported that 


In Maine, practically 49% of the revenue of the 
state is derived from special taxes upon corpora- 
tions; in New Hampshire 27%, in Vermont 56%, 
Rhode Island 40%, Connecticut 84%, 
92%, Pennsylvania 72%, 


Com- 
For in- 


New Jersey 
Delaware 62%, New York 
and Maryland 32%, District of Columbia 16%, 
Wisconsin 71%, Ohio 52%, Indiana 19%, Illinois 
34% and Michigan 45%. 


PROPER BASIS FOR FARES.—The commit- 
tee on this subject reported that there existed a 
widespread need of increased fares if adequate 
service was to be furnished and new capital 
secured. They found open six ways of increasing 
returns: (1) eliminating the transfers, (2) charg- 
ing 1, 2 or 3 cts. for transfers, (3) increasing the 
prevalent 5-ct. rate, (4) establishment of straight 
zone system without transfers, (5) establishing 
such a zone system as required a 5-ct. fare from 
an outlying to a central district, but a 10-ct. 
fare across the central (business) district to an- 
other outlying zone, (6) establishing a zone sys- 
tem where 5 cts. would be charged within one 
district and 3 cts. extra into another. The last 
scheme was favored. 

U. S. MAIL.—The Committee on Compensation 
for Carrying U. S. Mail reported the results of 
two conferences, one with the committee of the 
American Railway Association on railway mail, 
and the other with the Post Office Department. 
The short-line steam roads had decided that 
there was such divergence from electric operation 
that the only cooperation could be in the inter- 
change of data. The Committee had presented 
the desired rates to the Post Office officials but 
had not secured action as yet. The desired rates 
were those reported a year ago—3 cts. per car 
mile for one to three pouches handled on passen- 
ger cars and 1 ct. per pouch per mile for addi- 
tional pouches; 1% cts. per linear foot per car 
mile for railway post-office service on city lines; 
for mail service on interurban lines, the maxi- 
mum compensation on similar steam lines. 

FEDERAL RELATIONS. — This committee 
found only continual progress toward absolute 
Federal control of corporations and persons do- 
ing interstate business. The report described 
pending bills on Federal incorporation, physical 
valuations, restraint of monopolies, workmen’s 
compensation, arbitration, labor, rates, safety 
devices, etc. Members were urged “to take deep 
practical interest, local and general, in tenta- 
tive legislation by Congress.” 

INSURANCE.—The Committee on Insurance 
in reviewing the condition of this fleld presented 
the table below as showing what benefit has 
been secured by study of rates and losses. 

The committee felt that the reduction of losses 
shown was more notable than the reduction of 
rates, but that the losses should be reduced still 
more. The committee related how Mr. H. N. 
Staats, of Cleveland, had been appointed as in- 
surance expert without salary, but receiving 
compensation from those companies employing 
his services. 

There were several noteworthy addresses, at 
the meetings of the American Association, on the 
larger problems of electric railroading. 

THE INTERURBAN ROAD.—Mr. C. L. Henry, 
President of the Indianapolis & Cincinnati Trac- 
tion Co., in “The Interurban,” sketched the de- 
velopments in electric traction which led up to 








ll lllleeeeeeOeOewe®es®s«oeaaeeeeee— Sooo 


190 
Yeeurance Carried < oo... cccccccacss $848,000,000 
é045,641 

MN oe ON hie eek eeeee at ,049, 
toe cae phen 0 Owens Gecesshee ababese 1,971,806 
ee | Eee Eee. Tre Ter ror kee 1,673,336 
Ratio of losses to premiums......... 32.59% 
Ratio of recoveries to premiums.... 27.66 % 
Premiums per $100 of insurance.... $1.25 
Losses per $100 of insurance....... 41 cts 
Recoveries per $100 of insurance.... 35 cts 


















































































































477 





the interurban road, and reminded the members 
of the burdens which the 
to cafry—expensive 
heavy equipment, 
found that towns 


interurban 
right-of-way 
signal systems, 
objected to running 
cars through the streets unloading 
and passengers except at expensive 
while allowing teamsters and 
occupation. 


to 2 


road had 
track, 
He had 
freight 
freight 
terminals 
unlimited 
The rates of fare were being limited 


and 
etc 


or 
drovers 


cts. per mile and the companies were being 
forced to carry baggage free and to assume the 
liability of compensation of accidents to negli- 
gent workmen. Mr. Henry urged the necessity 
of reminding public officials and the whole pub 
ic generally that it is unfair to place burden 
after burden on the roads and that in the end 
the riders must pay or the road could not exist 
He urged education against 
against extortionate claims 
lieved that tax 


accidents 
for injuries and 
burdens would be reduced 


and 
be- 
when 


this handicap to cheap and convenient service 
was realized. 

EFFECT OF RAILWAY GROWTH ON 
PROPERTY.—Gen. G. H. Harries, Washington 
Railway and Electric Co., Washington, D. C 
in an address, “The Effect of Electric Railway 
Operation on Taxable City Property,” set forth 
in some detail how the development of electric 
railway lines in the District of Columbia had 
added at least $46,000,000 to land values and 
was responsible for a steady increase which in 


a large part of the territory exceeds 100% 


an- 
nually. Meanwhile, he claimed, the roads have 
accumulated a deficit of over a million dollars, 


with further deficits in prospect. 

WELFARE WORK.—‘Measures for Welfare 
of Employees” was the title of a paper by Mr. 
D. T. Pierce, of New York City. He believed 
that the experience of European companies and 
the general tendency of legislation here warned 


the employer that if he did not take the in- 
itiative in furnishing sick relief, pensions and 
insurance these would be forced on him. Yet 


success in ail such plans depended greatly on 
the spirit in which they were approached. To 
lessen labor troubles, the plans must not savor 
of pure expediency but must show a real desire 
to improve conditions of employment. He be- 
lieved the employee would soon find out the true 
spirit in either case. While there might be a 
slight money value to the employer of results 
from these welfare plans, yet he must look only 
to holding the services of a better class of men 
and creating a spirit of attachment which was 
manifest in loyal conscientious service The 
only available data were from associations to 
which the members contributed dues. The aver- 
age death benefit shown by such (electric-rail- 
way) associations was $212, and the average sick 
benefit $6.50 a week. Only about 50% of the 
electric-railway employees now take advantage 
of such associations. If the company applied a 
plan for all employees the benefits were given to 
twice as many as now enjoy them; if the ex- 
penses were borne by the companies some grati- 
tude would be felt toward them and undesirable 
organization of employees would be retarded 
though not prevented. One large public-service 
corporation was reported as making an annual 
appropriation of $50,000 on a system of sickness 
and death benefits and pensions for 8,500 em- 
ployees, which indicated that $5.50 per person 
per year would be needed for any such railway 
system. The loaning of small sums to em- 
pleyees in time of emergency was recommended 
to keep the men out of the hands of “loan 
sharks.” <A “welfare secretary” was also found 
a desirable connecting link between the men and 
the executive officers who should control the wel- 
fare work. 

MISCELLANEOUS.—“The Toledo Street Rail- 
way Situation’ was described by Mr. A. EF 





1907. 1908. 1910. 
$342,893,377 $54,928,494 $192,364,228 
3,724,835 446,861 1,354,068 
2,152,696 821 261,982 
1,587,623 1,264 182,738 
57.7% 1.97% 19.3% 
42.6% 1.63% 13.6% 
$1.08 81 cts 70 cts. 
63 cts 1.6 cts 13.6 cts. 
46 cts 1.3 cts 9.5 cts. 


478 


ENGINEERING NEWS. 


Vol. ¢ 





NNN er rrr re rere eee 


Lang, President of the Toledo Railways & Light 
Co. He traced the growth of the early horse rail- 
ways in Toledo and the competition of the early 
electric roads which led to duplication and un- 
sound routing, etc. Finally, in 1896, all the lines 
passed under a single ownership and the new 
company sought to make a new franchise to se- 
cure uniform terms and conditions. The grant 
was refused and the company continued to oper- 
ate under the disadvantages of making no new 
extensions, etc. A second application was made 
in 1904, but became engulfed in politics and was 
refused, Since then, 3-ct. fares have been politi- 
cal issues and no grants even for switches, 
curves, etc., have been secured. In 1908, the 
railway officials attempted to lift the embargo, 
but nothing could be done until the Cleveland 
3-ct. fare negotiations had been completed. In 
1910, the city officials were requested again to 
take up the renewal questions. The city was in- 
vited to inspect the books of the company and 
its consulting accountants did so. Later, at the 
city’s request, an engineering firm made an in- 
ventory. Then the Mayor outlined his views of 
proper relations between city and company and 
suggested drawing an ordinance embodying 
them. The company agreed that this was de- 
sirable for public discussion at least, but found 
that the document when issued by the city’s 
solicitor had so many burdensome conditions 
that the road could not pay operating expenses 
alone, even on 10 or 15-ct. fares. Finally severai 
meetings ‘were held for discussion and the mat- 
ter progressed up to the point of fixing a valua- 
tion of the property. A board of three assessors 
was suggested and the city appointed Prof. E. 
W. Bemis as one, expressing a desire to have a 
Federal judge as the third. Thecompany was not 
satisfied that these men wert competent and failed 
to appoint the second. At present, the company 
faces ejectment and rental suits for the use of 
the streets; the public mind, according to Mr. 
Lang, is poisoned by abuse of corporations so that 
many office holders cannot defend the company. 
The hope of settlement lies in enlisting the man- 
ufacturing, real estate and banking interests ana 
the energetic young business men generally. 

Mr. J. V. Davies, Chief Engineer, Hudson & 
Manhattan R. R., New York City, in a paper, 
“The Hudson River Tunnels,” described some of 
the features affecting the carrying capacity of 
this tunnel railway—points like cars, track con- 
struction, signal system, ventilation and repair 
facilities. 

There was no general discussion on Mr. Davies’ 
paper, but Mr. T. N. McCarter, of Newark, N. J., 
in moving a vote of thanks, took the opportunity 
to bring to attention “the ridiculous proposi- 
tion, now so popular,” that men like Messrs. 
McAdoo, Davies and Jacobs should give years 
of their lives to the construction of an engineer- 
ing project like the Hudson Tunnels and then be 
allowed to have it earn only a mere interest re- 
turn, 

The paper, “Electric Railway Securities,” by 
Mr. J. G. Cannon, President of the Fourth Na- 
tional Bank of New York City, and “Physical 
Valuations,” by Mr. O. T. Crosby, Wilmington 
& Philadelphia Traction Co., of Wilmington, 
Del, were also presented. 


Meetings of the Engineering Association. 


The meetings of the Engineering Association 
started on the afternoon of the opening day and 
continued with one long session a day through- 
out the entire period. 

PRESIDENT’S ADDRESS.—The address of 
the President, Mr. W. J. Harvie, of Utica, N. Y., 
briefly reviewed the activities of the association 
between conventions and commended the work 
of the committees whose work was seen on the 

_ program to be carried out. 

ASSOCIATION WORK.—The report of the 
Executive Committee, presented by the Secre- 
tary-Treasurer, Mr. Norman Litchfield, of New 
York City, furnished the details of the year’s 
work. Letter ballots had been sent out for the 
approval of the standards recommended by the 
1910 convention. These were for a No. 0000 
grooved trolley wire and a copper wire table. 
These had been generally approved and two items 
had been accepted as “recommended practice,” (1) 


a high T-tail for heaviest service, and (2) a 
high T-rail for light service. It was found on 
inquiry that half the companies were opposed tu 
continuing the annual “question box” and half 
strongly in favor of it. Therefore, it appeared 
again this year. Arrangements had been com- 
pleted for cooperation with the American So- 
ciety for Testing Materials; sub-committees had 
been appointed to act in the matters of (1) heat- 
treated axles, (2) equipment and heavy traction, 
(3) rolled-steel wheels and wrought iron, (4) steel 
in rails, (5) way matters. It was reported that 
the annual expenditures of the Engineering As- 
sociation had amounted to $6,659, of which $3,173 
was for publication of the 1910 proceedings. 

EDUCATION.—The Committee on Education 
of Engineering Apprentices was appointed this 
year and instructed to investigate the question 
of a desirable system for the government and 
instruction of regular apprentices in the mechani- 
eal trades in connection with electric railways. 
The committee, feeling that there never had ex- 
isted a greater necessity for proper training or 
American boys in the mechanical trades than 
now, limited itself to the investigation of that 
class of apprentices connected with the main- 
tenance of rolling stock. A code of rules was 
presented as a general basis to be used with 
such revisions as were necessary under indiv- 
idual circumstances of operation. The rules 
provided, in general, that the apprentice shoulda 
be between the ages of 15 and 19 and that he 
must have received a common-school education. 
The term of service was placed at from three to 
five years. The committee did not consider it ad- 
visable to go into the various characters of trades 
like machinist, blacksmith, carbuilder, electric- 
ian, painter, etc., but outlined rules for the ap- 
prentice course for the training of such general 
mechanics for the maintenance of rolling-stock 
equipment. The apprentice was to start in the 
tool room, store room or shop office where he 
would stay four months. The rest of his total 
time was to be distributed as follows: helper in 
general machine shop, six months; helper in 
blacksmith’s shop, three months; small work in 
blacksmith’s shop, three months; machine shop, 
six months; coach shop, four months; pipe and 
air-brake shop, four months; armature and fiela 
repairs, six months; overhauling trucks and mo- 
tors, six months; contro] apparatus and general 
testing, six months. A general scale of wages 
was quoted as follows: First year, 10 cts. per 
hr.; second year, 12% cts. per hr.; third year, lo 
cts. per hr.; fourth year, 17% cts per hr. 

In the discussion, a letter was read from Mr. 
E. D. Dreyfus calling attention to the similarity 
between the proposed courses and those laid out 
for shop apprentices of the Westinghouse Ma- 
chine Co. He believed that the proposed courses 
would produce better men if, in addition to the 
shop works, the boys were brougfit into contact 
with the office organization to get an idéa of the 
necessity of certain methods. Mr. Farley Os- 
good, of Newark, N. J., and others emphasized 
the need of instructing the prospective mechan- 
ics, in the company’s time, into the “why” be- 
hind the “how” of such courses as outlined, Mr. 
William Roberts, of Akron, Ohio, recalled the 
benefits of correspondence and Y. M. C. A. 
courses in the training of young mechanics. 


POWER DISTRIBUTION.—The Committee on 
Power Distribution submitted outline drafts o1 
specifications, (1) for three-conductor, high-ten- 
sion, paper-insulated, lead-covered cables; (2) 
single-conductor high-tension paper-insulated, 
lead-covered cables; (3) 30% rubber compound; 
(4) standard grooved trolley wire in sizes other 
than No. 0000; (5) for No. 00 round hard-drawn 
trolley wire; (6) overhead crossings of electric- 
light and power-transmission lines. A paper 
was also submitted on concrete, latticed and 
tubular poles, and the ‘terms “cable” ana 
“strand” were defined. The specifications for 
overhead crossings were contained in a joint re- 
port of the American Electric Railway Engineer- 
ing Association, National Electric Light Asso- 
ciation, American Institute of Electrical Engi- 
neers, Association of Railway Telegraph Superin- 
tendents, American Railway Engineering As- 
sociation. 









































































The following definitions » er: 
resenting terms as commonly 
tric-railway operating engineer 


A “strand” is an individua) » 
symmetrically assembled wires 5 
ductor. A “conductor” is eithe; 
group of wires assembled «\ 
unit. A “cable” may be defin: 
conductor or a group of cond 
or stranded assembled as a m. 


The specifications for cable: 
and for the overhead crossin; 
and recommended to the comm 
for adoption. The specificat; 
rubber compound were held ov. 
agreements on some sections—< 
bers felt that the requirements 
stiffened. 

The paper on reinforced-con 
a lively interest and showed t 
ments were being closely wa 
Coombs, Consulting Engineer. 
believed that the cost figur: 
Committee were too ccnservati: 
concrete poles, not being an 
price of wood poles should ri 
built a few poles about compa 
chestnut pole for 12 wires, at ; 
each. Mr. L. P. Crecelius, of « 
described a type of trolley po 
largely used by the Cleveland R 
28 ft. long tapering from 10 in: t the butt to 
5.5 ins, at the top. There were cicht j 
bars for reinforcing and the eros: 
lars were of malleable iron. The pole complete 
weighed 2,200 Ibs. and cost $10.71. The subject 
of electrolytic destruction of such ; 
bréught up by Mr. Harry Barker. of Engineer 
ings News, New York City, outlining th 
ditions of railway service that 
larly unfavorable. None present 
formation of actual troubles with poles in the 
field. It was admitted, however, 
of insulator troubles in wet weather were great 
enough to cause either the few am 
which would result in failure of the pole through 
localized thermal action, or that the small frac- 
tion of an ampere which might 
tion after a long time through ti 
action. As remedies, various members suggested 
bringing the reinforcement outside the pole for 
grounding, protecting the butt by an asphalt 
membrane, etc. It was held that a concrete pole 
should be regarded as non-insulating and should 
always be grounded. 

HEAVY TRACTION.—The Committee m 
Heavy. Electric Traction this year considered in 
its report only three subjects, (1) the location 
and clearances for third-rail working conductors; 
(2) the location of electric end connections on 
ears and locomotives; (8) the location of auto 
matic train stops. As a result of conferences 
with the American Railway Engineering Ass 
ciation, a diagram was prepared showing oc 
tion and clearance lines which were understood 
to be satisfactory to all. Such lines have been 
established as affect the relation of third-rall 
construction to rolling equipment. The relation 
to permanent way structures has been left for 
subsequent consideration. The gage line of the 
third rail was recommended to be not less than 
26 ins. and not more than 27 ins. from the gage 
line of the track. The contact surface of the 
third rail was recommended to x 
2% ins., nor more than 3%, abov 
the top of the track rails. It was 
possible at the present to adopt 
dard for end connections, but i' 
feasible to define certain space 
cars to be reserved for the loca! 
nections. 

In the matter of automati: 
committee felt that their use 
against failure to obey a signa! 

be gteater and that it was 4 
certain suggestions regarding 
tion of trip arms along the t 
devices on the cars, which ma 
recommended practice until ‘ 
advisable. The recommended 
adopted for the Tunnel Extens’ 
sylvania R. R. afd by the Huds 
R. R. Co. 
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n a letter from Mr. E. B. Katte, 


ts the discuss 

% = San of Electric Traction, New York 

; chief 7 ¢ Hudson River R. R, commended the 
Central 


vardization of third-ratl clearances, but re- 
qandare 


his company could not employ the 


; marked that b 

: r srances recornmended for automatic stops on 
1 er of intericrence with steam equipment. 
ded a sah treatment for axles, etc., received 

The vy discussion. Mr. F. R. Phillips, of the 

= h Ry. Co., criticized the specifications 

me wee too \ gue as regards the methods of 
ved Cl He also believed that the same prop- 
ids - : 


ptained without heat treatment. 

resentatives of several steel mills, however, 
Se that there was no certainty of securing 
T abiel properties, as disclosed by the pre- 
. without very careful heat treat- 


erties could be 


scribed tests, 

nent. Various members commended the speci- 
Sed at. . a 
a cations for their general character, holding 
r that they should not restrict the manufacturers 


after they had fixed the general treatment and 
results to be sec ured. The meeting recommended 


: the specifications to the Standards Committee 
ne for adoption as standard. 
oa BLOCK SIGNALS.—The Committee on Block 
: . Signals presented a voluminous report of 124 
316 pages with two large inset tables. The commit- 


jee had been instructed to study and report, (1) 
on various systems of signaling and dispatching 
in use in the country, (2) on the essential requis- 
t to ites of a proper system, (3) on automatic block 
ates ani manual signaling, and (4) on the principles 
which should provide a maximum of safety in 


eectric-railway operation. The committee met 





or: with various signal engineers and the represent- 
ada atives of signal manufacturing companies. In 
eer preparing the report the committee endeavored 


to collect such data as would be of educational 
benefit to a number of companies. There was a 
historic outline of signaling for electric railways 





the anda discussion of the peculiar necessity of ade- 
ance qate signals for electric railways. There were 
great fata sheets for 50 companies showing all the 
flow data securable on the operating conditions which 


afect signaling and on the signaling and dis- 
patching equipment itself. There was included 
aso a digest of commission rulings and laws on 
signaling, with a list of block signals to be in- 
stalled during 1911 and descriptions of the vari- 
ms types of apparatus furnished by the various 
signal manufacturers. The committee was un- 
able to report definite conclusions on account of 
the continual development of new apparatus and 
methods. It left for a future committee the 
tak of studying present systems for the pre- 
sentation of recommendations along various 
ation lines. 

The discussion of the report was largely ap- 
preiative, though much was said about certain 
practices which have been developed. Mr. H. 8S. 
Balliet, New York Central & Hudson River R. R., 
teommended standardizing the upper-quadrant 
positions for semaphore arms, the steam-road 
men taking the upper right-hand quadrant and 
iectric-road men the upper left-hand one where 
they could not agree. He had found it difficult 
moperly to locate light signals for the center 
tracks of the Park Ave. tunnel (New York City) 
mcept by using 16-c. p. lamps and 8-in. lenses. 
On the outer tracks, which were darker, the light 
Signals with 3-c. p. lamp could be read 2,500 ft. 
For open work, he favored semaphores, but 
thought that light indications could be developed 
for interurban service. There were great advan- 
“ges with lamps in. operating mechanism and 
maintenance, and in the end it was the best 
maintained signals that gave best service. Mr. 
tarles Morrison, Signal Engineer of the New 
Haven Road, favored the use of semaphores 
Wherever possible and believed that a satisfac- 
ry standard design could be secured. There 
Wes great need of laying out the circuits so that 
svssed wires could not give a “proceed” indica- 
Son. le agreed that the proper maintenance of 
= apparatus was all important. The New 
“aven Road had adopted the center-suspendea 
"for its whole system as a result of the suc- 
“ss with this type in its electric zone where 
— Were suspended from ecatenary bridges 
7 ‘o the 11,000-volt trolley wires. He reported 
™\ the Woodlawn-Stamford electric section (20 
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miles of route) required about 120 KW. for oper- 
ating signals, lamps and track circuits. 

SCIENTIFIC MANAGEMENT.—The Joint 
Committee on Accounting of the Engineering 
and Accountants’ Associations presented first a 
discussion of so-called “scientific management.” 
The general principles of Mr. F. W. Taylor's 
methods were ‘briefly presented, the committee 
stating that a study of what had been accom- 
plished in other industries would be instructive 
to electric-railway officials and that the account- 
ant and engineer should meet on common ground 
here. A Jong bibliography of articles and books 
on this subject was also presented. The report 
also reviewed the discussions at the last con- 
vention on a similar committee’s report and re- 
vised in minor ways some of the subdivisions of 
accounting as related to engineering construc- 
tion and maintenance. 

The discussion on “Efficiency Engineering’ was 
mostly by Mr. Harrington Emerson, of New 
York, the other speakers commending the work 
or asking questions to have their doubts dis- 
pelled about the workings of the new systems. 
Mr. Emerson spoke mostly on increasing pro- 
duction through more efficient efforts rather than 
more strenuous ones. Under these 
the workman had an easier time 
pay, but more responsibility. 

MAINTENANCE ACCOUNTS.—The question, 
“what constitutes maintenance,” was presented 
by the Accounting Committee, with a review of 
various commission decisions. The question was 
answered in various ways. Many of those pres- 
ent, led by Mr. H. G. Stott, Interboro Rapid 
Transit Co., New York City, included as main- 
tenance all items of expense required to keep 
the plant up to its initial operating capacity, 
this left no “depreciation,” but only an obso- 
lescence or amortization charge, against operat- 
ing revenue. Others believed that there was a 
margin, not properly included as obsolescene, 
needed to cover that loss in value due to use 
which no amount of maintenance could prevent. 
Mr. Harrington Emerson cited his own troubles, 
in steam-railway work, of finding what main- 
tenance was and what was an extension to come 
out of capital; he had found the answer to the 
question in comparing two annual specific in- 
ventories which showed the actual value of the 
property units and how they had been improved, 
kept up, or allowed to depreciate. Expense items 
were then intelligently distributed as the last 
inventory showed. Mr. Charles Hewitt, of Phil- 
adelphia, and Mr. W. F. Ham, of Washington, 
had found a consensus of opinion backed by the 
work of the Interstate Commerce Commission 
that whatever expense was incurred to keep the 
integrity of a property was to be accounted as 
maintenance and anything that extended or im- 
proved a property should be charged against 
capital. However, it was stated, the theory of 
such accounting was easy, but the application 
difficult. If a car had to be replaced, or a new 
power station built to supplant an old one, therr 
cost ought to be charged to maintenance, but 
their inclusion there would destroy the com- 
parative value of the statistics. The recommen- 
dation of the committee that 


conditions 
with better 


A definition of maintenance that does not in- 
clude replacements in a system of accounts is 
incomplete unless the system provides for charg- 
ing replacements to a “depreciation-reserve” ac- 
count created by charges to depreciation under 
operating expenses, in which case the term should 
include depreciation. . . . 
was generally approved. 

POWER GENERATION.—The Committee on 
Power Generation assigned the subjects given 
it for investigation to different members of the 
committee, and the report as presented consists 
of a series of papers by these gentlemen. In 
sutlining developments in the generation of 
steam, Mr. H. G. Stott largely confined himself 
to a description of new instruments for measur- 
ing the flow of steam from boiler and the 
amount of coal fed from gravity bunkers. Mr. 
L. P. Crecelius, of Cleveland, Ohio, reported on 
the best standard voltage in frequency for three- 
phase turbo-alternators with reference to size 
and voltage. He tabulated the relative costs of 
cables and conduits to determine the most econ- 





479 


omical voltage for general utility on systems 
where the power plant was within 50,000 ft. of the 
substations. His figures indicated that 11,000 
volts was the most satisfactory transmission 
voltage, and this was noted as the limit of good 
turbo-alternator design. For such alternators 
directly couwpled to turbines with direct electrical 
connection of the generator to the transmission 
lines, it was considered advisable to 
reactance coils to limit the current 
stresses in the generator windings. 

included from the Westinghouse 
Co. on turbo-generators for 600- 
volt railway service, of larger than 5600-KW. 
capacity. It was shown that the limitations or 
design had been reached on account of the speed 
of the commutator under carbon brushes and of 


introduce 
and the 


A letter was 
Electric & Mfg. 


the size of the commutator required for the 
heavy currents. These limitations of design have 
led to the development of the geared type in 


which a Melville-McAlpine mechanical gear (sete 
Eng. News of Oct. 21, 1909) has been interposed 
between the turbine and the generator to render 
possible a speed of the 
higher speed of the turbine. Such sets of 500 and 
1,000-K W. capacity 
tion. 

Mr. the specifications 
for the purchase of bituminous coal in use by the 
Cleveland Railway Co., Cleveland, Ohio, 
those of the Interboro Rapid Transit Co. 
York City. 

In the discussion, Mr. Charles Hewitt described 
troubles, in banking one end of 
boiler, with smoke in the 
lieved that it would not be 


lower generator and a 


are in progress of 


constru 


Crecelius also presented 
and 
, of New 


a double-ended 
boiler room. He be- 


found economical to 


run a boiler at more than 35 or 40% over rated 
capacity. Mr. H. G. Stott had found no trouble 
in that way in the large installation which the 
Interboro company had in New York City. They 


kept about \4-in. draft on the banked ends. He 
showed how the forcing was an economic ques- 
tion; the company could afford to cut efficiency 
so as to reduce fixed charges, the total cost of 
annual operation then including (1) daily 
ating expenses and (2) all fixed charges. In con- 
trast to Mr. Hewitt, he was of the opinion that 
in a short time it would be practical to run boil- 
ers at 300% of normal rating; with good coal and 
moderate forced draft the efficiency would not 
drop off more than 5%. The Interboro Company 
had found no signs of deterioration in boilers 
used at above rating continuously and they were 
cleaner, due to rapidity of circulation. In the 
furnaces proper, there was an increasing cost of 
maintenance with forcing; that is, in the double- 
ended boilers it cost 60% more than in the 
case of single-end furnaces, in which was an 
economy over two single-ended boilers. 

Mr. E. N. Lake, of Stone & Webster, Boston, 
disagreed with the parts of the report which 
stated that 11,000 volts was the limiting figure 
for economical underground transmission and 
that non-magnetic coils should be used between 
generators and bus bars rather than transform- 
ers. His experience had been that if the added 
size of duct required for 11,000-volt transmission 
were taken into account something over 15,00u 
would be found desirable and then the step-up 
transformation and inclusion of reactance in the 
circuit could be secured simultaneously by trans- 
formers. Mr. Stott agreed with the committee 
and, defining “satisfactory service” as “no more 
than one breakdown per year per 50 miles of 
cable,” believed that no one would secure satis- 
factory service with over 11,000 volts. 

The purchase of coal on specification received 
considerable discussion; Mr. G. H. Bayne, Penn- 
sylvania Coal & Coke Co., had found two great 
troubles in such plans, (1) the inability of the 
chemist and mechanical engineer to agree on 
proper specifications for a particular plant, and 
(2) proper sampling. Coal companies, he be- 
lieved, would be glad to bid under specifications 
properly prepared; it was desirable first for the 
engineer to run boiler tests of coals available 
for a particular plant to determine which haa 
the most desirable steaming qualities. Then 
true samples of this could be analyzed by the 
chemist to define characteristics which might 


oper- 
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distinguish that desirable coal. As coal was not 
a manufactured product, reasonable leeway for 
natural variations should be allowed in the speci- 
fications. Several members mentioned the im- 
provement in plant operation which they had se- 
cured by coal purchase under specifications. 

BUILDINGS.—The Committee on Buildings and 
Structures having been instructed to consider 
the topics (1) economical maintenance, (2) proper 
facilities for employees, and (3) proper installa- 
tion of fire protection of carhouses and termi- 
nals, sent out letters of inquiry to secure a dis- 
cussion on the most important points under con- 
sideration. On account of the broad scope and 
complicated nature of the subject of economical 
maintenance, the committee took up only a few 
questions of greatest importance. 

They recommended that the best method of 
maintenance of structures was systematic repair 
by the working force of the operating company, 
and that regular inspections should be made at 
stated intervals. As to heating systems, the fol- 
lowing were recommended: a steam-coil blower 
system for car houses and car shops except for 
the paint shop, where direct radiation was ad- 
vised; for a small shop, direct steam or hot 
water. The heating of isolated waiting rooms 
was reported. practical only if attended, and then 
by coal stoves. Large waiting rooms should have 
steam or hot water systems. Small isolated 
ticket booths, etc., should have an ordinary elec- 
tric-car heater. 

For roof covering some built-up roofing of felt, 
pitch and gravel with copper flashings was pre- 
ferred. Concrete floors were advised for car- 
houses, car shops, power houses (exclusive of 
some boiler rooms), toilet and locker rooms, wait- 
ing rooms and shelter platforms. The commit- 
tee recognized the need for including suitable 
facilities for employees in the construction of 
carhouses, etc. The principa] question advanced 
was, how far should the company go? The com- 
mittee suggested that in designing car houses 
and shops the facilities for comfort and conven- 
ience should be laid out ample to secure the 
highest efficiency of the men, Some games oa 
amusements were recommended, such as pool and 
billiards, or bowling in some communities. A 
men’s room at the carhouse terminal was neces- 
sary where reports could be made out, bulletins 
posted, and where the men might await orders. 
An assembly room for entertainments was found 
growing in favor. 

In regard to fire protection, the committee rec- 
ommended that automatic sprinklers were to be 
preferred in enclosed places, but that sand pails, 
chemical extinguishers, water pails and small 
hose lines should be provided. For open spaces 
where the heat would not operate automatic 
sprinklers, universal nozzles on standpipes, stan 
dard fire hose and open sprinklers were rec- 
ommended. It was also advised that the em- 
ployees be instructed in the location and work- 
ings of the various protective appliances. The 
report carried as appendices a paper on “Econ- 
omical Maintenance,” by Mr. Martin Schreiber, 
of Newark, N. J.; specifications drawn up for a 
roof covering by the Milwaukee Electric Railway 
& Light Co.; a description by Mr. N. W. Boland, 
of Newark, N. J., of the various facilities pro- 
vided for employees of the Public Service Rali- 
way Co.; a paper on “Automatic Sprinklers,” by 
Mr. C. H.- Clark, of Cleveland; a paper by Mr. 
George H. Pegram, of New York City, on “The 
Open Yard Sprinkler Equipment of the Interbor- 
cugh Rapid Transit Co., at its 159th St. Storage 
Yards,” and the specifications of the Public Se1- 
vice Ry. for fire protection at its Springfield 
Ave. (Newark) carhouse. 

There was a general attempt, shown in the 
discussion, to get away from steam heating and 
to use hot air in barns and shops on account of 
poor experience with freezing pipes. Roller-lift 
doors seemed to have given trouble in sticking 
and troublesome repairs; sliding doors seemed to 
be preferred over swing on account of decreased 
cost and longer life. 

A large part of the discussion related to fire 
protection and insurance rates. Mr. C. H. Pat- 
ton, of the Cleveland Inspection Bureau, in a 
letter, stated that insurance engineers were not 


-ment of a way department; 
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all favorably impressed with the monitor-nozzle 
and open-sprinkler plans for open.car yards. He 
expected that a committee of the National Fire 
Protection Association would report on these 
plans at its next meeting. Mr. H. N. Staats, in- 
surance expert of the American Electric Railway 
Association, strongly opposed Mr. Patton’s opin- 
ions, believing that the elevated monitor nozzles 
offered the best protection for open spaces and 
that while open sprinklers were good for inci- 
pient fires they should be reinforced with moni- 
tor nozzles. Six years ago, he said, the proper 
rates for electric-railway properties were not 
known, but now the railway people were re- 
lying on themselves for studies of the fire haz- 
ards and protection, instead of on the insurance 
companies, they were getting reduced rates. 
The cost of insurance had come down from some 
$1.50 per $100 to 73 or 74 cts. This was prog- 
ress, but it was urged that the hazards of elec- 
tric-railway properties were no greater than of 
the properties in the so-called “mill-mutual” in- 
surance companies, where $2,500,000,000 was car- 
ried at an average of 10 cts. per $100. 


TRACK AND WAY.—The Committee on Way 
Matters presented four topics: (1) a standard 9- 
in. girder rail section and suitable mechanical 
joints; (2) organization and rules for a way de- 
partment; (3) shop facilities and working equip- 
(4) nosing of cars 
and its effect on the track. The sub-committee 
on rail section reviewed the previous reports of 
the association in the matter and presented a 
136-lb. Trilby section which they believed em- 
bodied the features of good service and elimi- 
nated defects that had developed in older de- 
signs. Some of the important features of the 
proposed standard section are as follows: width 
of head, 3 ins.; top fillet of head, %-in. radius; 
depth of groove, 1% ins.; width of groove, 24% 
ins.; angle of groove, 37°; tread, 24% ins.; depth 
of section, 9 ins.; center of web, %-in. from gage 
line; width of base, 6% ins. A plane tread was 
used inclined to the gage, although worn rails 
showed rounded heads and a tread inclined at 
some angle to the gage. While it seemed de- 
sirable to make the tread a curve, the difficulty 
of grinding joints and of rolling prevented. The 
small top fillet of the head was used since worn 
out rails, where excessive swaying did not ex- 
ist, showed a small radius corner. The gage 
side of the head was made a small angle in spite 
of need of a vertical side, on aécount of the 
positive statements of manufacturers that a 
vertical head could not be rolled, the depth of 
groove was designed so that the flange touches 
the bottom when the allowable wear of the tread 
is reached. 

In the matter of organization and rules for a 
way department, the Committee presented as 
“recommended practice” a book outlining a plan 
of organization, general rules for the men and 
the work of constructing and maintaining the 
roadway and structures. - 

The shop equipment of several companies for 
the way department was studied and the com- 
mittee made several recommendations for the 
establishment of independent facilities for this 
department, with the necessary standard ma- 
chine and hand tools, but it was recommended 
that the extensive manufacture of special work 
should be undertaken generally. 

A study of economy in the use of preservatives 
for timber, looking to the installation of local 
treating plants, was recommended. The ad- 
visability of the use of crane cars, rail grinders, 
power-driven concrete mixers, etc., was pointed 
out. 

There was a long discussion of the proposed 
standard rail, the general opinion seeming to be 


that it was a great advance over previously de- 


vised sections. The chief objections seemed to 
be from the manufacturers. The proposed sec- 
tion was referred back to the future committee 
since a 7-in. séction and guard rails for both 
7-in. and 9-in. sections were needed when any 
standard should be proposed. It was recom- 
mended, however, that the principles of design 
shown should be adhered to. 

The proposed book of rules was objected to by 


Vol. 


some as being too cumberso; 
the similar rules of the stear 
were referred by the meeting 
Committee for adoption as “14 
tice.” 


ROLLING STOCK.—The Con 
ment studied five subjects: (1) 
tilating of cars; (2) design « 
weight; (3) design of trucks 
(4) design of electrical eq, 
weight; (5) standard couplers 
nections for interurban servi 
tions of the sub-committee 
were included in the report as 

In the study of heating and 
the cardinal virtues of a hea: 
and the costs of operation and 
compared. A surprising result 
that the total annual cost for 
on a $2-ft. car, with the low 
about zero and the municipal ; 
F., with power costing 1.4 cts 
coal $7.75 per ton) with the « 
$166.92; with the hot-water hy 
with the hot-air heater, $118 |+ 
included repairs, maintenanc: 
ciation, labor, insurance and 
with the car. It was pointed 
maximum annual load on th 
came at a time when the h 
was not required, then th 
would make a still better sh 
cost of power would not includ 
charges and would be reduced 
instead of 1.4 cts., the actual 
reducing to $68.30 for the elect: 

The design of car bodies for 
taken up by showing how the 
cut 25% by a substitution of 
neering methods of structural! 
“rule-of-thumb” and greater use of steel sep. 
tions. Similarly, in presenting the design of 
car trucks for lighter weight, it is shown how 

tangular and the 
elimination of cast iron had reduced the weight 
of the different members from 10 to 30%. In 
reviewing the progress in the design of electrical 
equipment to secure a lighter weight, the com- 
mittee showed where forced ventilation of motors 
and a possibility of a higher working tempera- 
ture (with the use of heat resisting insulation) 
had allowed an increase of capacity for given 
weight. Finally, it was reported that the idea 

of decréasing the field excitation to secure a 
higher running speed was promising for motors 
now being built with auxiliary commutating 
poles to eliminate the sparking which prevented 
field control on earlier machines 

It was evident from the discussion that the 
two most troublesome matters of equipment 
were couplers for interurban cars and squealing 
brake shoes. The members found no way of de- 
termining buffing and traction stresses and 
had to design couplers largely by guess. The 
squealing shoes some members attributed to wet 
tracks and others to dry. Some believed it was 
due to action between wheel and rai! and others 
that it came from wheels and shoes. Mr. H. H 
Adams, of New York City, reported success 9) 
having a pocket of asphalt compound in thé 
brake shoe. Mr. G. L. Fowler, of New York, re 
ported a proposed investigation to locate le 
seat of the noise and from that the causes of 
which he believed there were several. 

The test of a thermostatic regulator in Col 
nection with electric car heaters was described 
by Mr. H. H. Adams. Over 50% of the heating 
current had been saved in addition to the time 
of men needed to regulate the h: rs to accord 
with temperature changes. Mor r, the ther- 
mostat automatieally cut off th: ting current 
during peak load, since then th: 
with passengers and warm enous 
heat. : 

During the discussion of lighter «'S, Mr. Nut- 
man Litchfield, of the Interbor. ‘pid Trans! 
Co., gave the result of careful ~-sregation 2 
weight in steel cars of about 000  Ibs.). } 
was surprising to note that frame « 
sheathing contributed only 140 the tota 
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ae “The Prevention of Accidents: (1) What Can Be by offering and making terms or prices for incan- 
while floor frame end Seer mate up Done to Interest Employees in all Depart- h stoméers or such rival 
ght, 5.5% a F descent lamps to the cust 8 
ae r 0.7%, the vestibules 5.5% an ments of This Work?; (2) The Best Means of ot e caiiahcais: aie:  enatie 
30.2%, the 1 ipment 17.7%. His point Promoting Caution on the Part of Platform ™anufacturers more favorable 5 . 
ecellaneous ll equip ay aap Men,” by Mr. E. C. Carpenter, of Anderson, to their established trade, though nothing in the 
ov hat the rtance of weight in side frames Ind., and Mr. F. S. Whitehead, of Washing- decree is to be taken in any respect as a re- 
es pers gre over-estimated and under-es- “The Practical Value of the Index Bureau, With Strain upon fair, free and open competition 
nage! natter of miscellaneous equip- Some Statistics and Illustrations,” by Mr. H. It may be proper to add that the investigation 
timated" : ni Gomera, — Philadelphia, and Mr. C. G out of which this suit arose also disclosed eleven 
ce o sburg. : 2 it a tates 
= RD -QUIPMENT.—The Committee on “How Can the Public Be Educated in the Pre- other patent pools of a similar nature by whic! 
sTANDA e F the Committee on Stand- vention of Accidents,” by Mr. B. F. Boynton, the prices of various electrical devices and sup- 
pules of Pro a ibed th ke- of Portland. Oregon, and Mr. S. W. Baldwin, plies were fixed and to which some of these de- 
ai outlined ide which descri ae me of New Haven, Conn. fendants were parties. But since the institution 
of the St rds Committee and the way = a of this suit all these pools have been voluntarily 
—_ paepunree be presented to it, as we ; at 
ie pject uld p The Out * : dissolved. 
which tp ich its recommendations should come of the Federal Suit Against the It may further be said that the investigation 
~ me cai i re the Association. This plan Incandescent Electric Lamp Trust. also disclosed a general trade and patent mn 
a. . re » General Electric Co. and the 
cs adopted na neering News, March 16, 1911, we Susdaimecas macotrie & uelnunans Co. the 
os Committee on Standards reviewed several noteg at length the suit brought by the U. S. ews “sae Giiatebent jieiainictons in the country, 
propositions h had been brought before it Attorney-General, G. W. Wickersham, in the covering substantially their whole business; but 
: determine their advisability as standards, It U. S. Circuit Court at Cleveland, O., against 35 this agreement, since the institution of the Gov 
am not cons iored that the time was ripe for manufacturing concerns on the charge of mak- ernment’s suit, has expired by limitation, and has 
fhe adoption of the standard rolled-steel wheel, jing unlawful contracts, combinations and con- not been, and it is believed will not be, renewed 
the : 
sine the question was being investigated by 4 spiracies in restraint of interstate trade in in- ——— 4 
committee of the American Society for roe candescent lamps. The decree in the case was Drills With Long Column Arms for Work in 
Materials. The dimensions proposed were given, entered by Judge J. N. Killits at Toledo on Oct. Tunnels.* 
however, as “ ommended practice. A gage 12. This decree is the result of a compromise ? 


for mounting vheels and a gage for track on 
0 p 


same treatment as the 1910 


. he 
ao s for track layouts, and symbols 
for recording surveys were labeled ‘“recom- 
mended practice,” as were the specifications for 
open-hearth steel rails. The only standard 
passed by the Committee was that of a taper for 


bore of pinions in the proportions of 1%%4-in. 
diameter to 1 ft in length. 

The findings of the committee were adopted by 
the meeting except in the matters of the gage for 
mounting wheels and specifications for wrought- 
iron bars, which were referred back to the proper 
oenE QUESTION BOX.—The last report of the 
convention was on the “Question Box.” On ac- 
count of criticisms of the usefulness of the old 
Question Box,” a committee gave special atten- 
tion to the editing of the questions and answers 
reeived this year. Only questions of a specific 
nature were included and answers which gave 
wsitive information. The questions related to 
preserving poles, details of overhead and track 
construction, lightning protection, power-appara- 
tus maintenance, ete. The discussion turned on 
the advisability of continuing the “Box” in its 
improved form, rather than on the question’s 
themselves. This was on account of the rush of 
dosing hours and the members informally re- 
quested that the ‘““Box” be kept up but advanced 
on the program of future conventions. 


Meetings of Other Associations. 


On account of limitations of space, it is not 
possible to present here a detailed report of the 
meetings of the Accountants’, Transportation and 
Traffic and Claim Agents’ Associations. The pro- 
grams, however, are appended. 


ACCOUNTANTS’ ASSOCIATION. 

President's Address. 

teport of Executive Committee. 

Report of Secretary-Treasurer. 

Report of Committees on Interline Accounting, 
Car Miles and Car Hours, Engineering Ac- 
counting, Express and ae tt. Accounting, 
Life of Property, Standard Classification of 
Accounts, National Association of Railway 
Commissioners, 

“Accounting System For a Small Railway,” by 
Mr. E. D. Gault, Youngstown, Ohio. 
“Prepayment Fare Accounting,” by Mr. M. R. 


Boylan, Newark, N. J. 
‘Overhead Charges,” by Dean M. E. Cooley, Ann 
act bor, Mich. 

Statistics of Cost of Blectric Operation on 
steam Railways,” by Mr. A. B. Bierck, New 
York City. 
BRANSPORTATION AND TRAFFIC ASSOCIA- 


President's Address, 


Report of Executive Committee. 
Report of Secretary-Treasurer. 
Reports of Committees on Subjects, Training of 
Ruployees, Passenger Traffic, Interurban 
pules: Block Signals, City Rules, Express and 
-jelght Traftic, Express and Freight Ac- 
oP we Fares and Transfers, Constructions 
opi Schedules and Time Tables. 

oe Train Operation,” by Mr. C. J. Frank- 
in, Portland, Ore, 


“AIM AGENTS’ AS : 
President's Address ne 
port of Executive Committee. 


“port of Seer: tarve 
. Reports of s.. a Treasurer. 
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between the defendants and the government, fol- 
lowing the decisions of the Supreme Court in the 
Standard Oil and Tobacco Co. cases. 

It will be recalled that the companies concerned 
manufactured some 97% of the incandescent 
electric lamps made in this country. The lead- 
ing concerns involved were the General Electric 
and the National Electric Lamp Cos., the latter 
being a holding company through which the 
previously independent makers were controlled 
by the General Electric Co. The Westinghouse 
Electric & Mfg. Co. and the Westinghouse Lamp 
Cos. were also involved through agreements to 
maintain prices. The National Co. is dissolved 
and the component parts have been enjoined 
from continuing the practices which have served 
to restrain trade. The General Electric Co. is 
enjoined from doing any business in the manu- 
facture and sale of electric lamps except under 
its own name. The outcomie of the 
summed up in a statement 
General as follows: 


suit is 
by the Attorney- 


First—The National Lamp Co. and all its sub- 
sidiary companies are ordered to be dissolved 
and the General Electric Co. is forbidden here- 
after to conduct any business in the manufacture 
or sale of electric lamps except in its own name. 

Second—tThe practice of fixing the resale price 
on any style of lamp, whether patented or un- 
patented, is hereafter forbidden, and when once 
a lamp has been manufactured by the owner of 
a patent or his licensee and sold to a wholesale 
or retail dealer, the price at which such dealer 
sells to another or to the public is open to free 
competition. 

Third—The method by which competition in 
unpatented articles has been suppressed through 
the use of a patented article is declared to be 
unlawful, and is forbidden. But, in brief, it may 
be stated that the practice consisted in a system 
of contracts with dealers, jobbers and consumers 
by which they were compelled to agree to pur- 
chase from the defendants all their supply of car- 
bon lamps on which the patent had expired as a 
condition to the right to purchase certain lamps 
known to the trade as tungsten, tantalum, and 
metalized filament lamps, which are still claimed 
to be patented. By means of aggregating dis- 
counts on lamps claimed to be patented with dis- 
counts on lamps not patented, another weapon 
was used to suppress competition in unpatented 
lamps. Both these practices had the effect of con- 
tinuing a monopoly on an article long after the 
patent had expired by tying up its sale with a 
patented article which the trade required. 

Fourth—The General Electric Co. and each and 
all of the defendants engaged in the manufacture 
of electric lamps are enjoined from entering into 
or carrying out certain contracts which it has 
been the practice to make in the past, by which 
the manufacturers of bulbs, tubing, and other 
parts necessary to a completed lamp, were bound 
not to sell the article manufactured by them to 
anybody except the defendants save upon unequal 
conditions. The result of this part of the decree 
is that independent manufacturers of electric 
lamps will hereafter be enabled to secure the 
parts necessary to such manufacture without the 
u ifair and unnatural restraint which has hereto- 
fore existed. 

Fifth—All parties to the combination are en- 
joined from hereafter seeking to injure the busi- 
ness or secure the trade of rival manufacturers 


In driving tunnel headings of oval or 
circular cross section, ranging from 10 or 12 ft 
up to 18 or 20 ft. in width on the floor, a custo 
mary method is to employ two eacl 
carrying two drills. In order to complete the 
@ound and break the ground to the best advan 
tage it is necessary either to move the columns 


semi 


columns, 


or to set up a third column. A device for obvi 
ating this delay has been used recently with 
success in tunnels on the line of the new aque 


duct for the water supply of New York City. It 
consists merely of 


a column arm of 


unusual length, 30 
or 36 ins 

This arm is set 
near the bottom of 
the column, and 
gives the drill a 


much wider range 

in placing the holes 

than the arm of or- 
dinary length. With 

this long arm, a 

tunnel wall or rib 

may be carried 
straight, instead of 
as a series of off- 
sets, with the re- 
sulting roughness, 
which must be re- 
duced by filling 
trimming. In the 
accompanying cut, 
the elevation shows 
a column with a 
short arm. It must 
be set far enough 
from the rib of the 
tunnel wall to per- 
mit the arm to 
swing between the 
rib and the column 
, when the arm is 
placed for drilling 
the holes at the top 
of the tunnel. 
Hole No. 1 is 
drilled with the 
arm on the left side 
of the column. The 
arm is then swung to the position shown and 
holes Nos. 2, 6, 7 and 8 drilled. If this arm or a 
bottom arm of the same length is used for the 
lower rib holes, Nos. 3, 4 and 5 would be drilled 
as shown in plan (A) leaving an offset. 

The use of a long arm on this column allows 
holes Nos. 3, 4 and 5 to be drilled straight, as 
shown in plan (B), and the difference in ap- 
pearance of the rib when the two arms are used 
is shown by plans (A) and (B). 

These arms are made of extra strong materia! 
to withstand the strain placed on them when the 
drill is working at the outer end. 





Sectional Elevation. 


or 





Plan A. 
(Offset Wall.) 








(Straight Wall.) 


News 


Elevation and Plans Show- 
ing Tunnel Driven with 
Drills Having Short and 
Long Arms on the Col- 
umns, 


LN  —— 

Progress on the Elephant Butte Dam across the 
Rio Grande, New Mexico-Texas, is reported 
by the U. S. Reclamation Service. At the close 
of September the cofferdams above and below the 
dam site had been built out into the river to 
within 70 ft. of closure and were then being 
raised and widened. The excavation for the 
power-house foundation had been completed, and 
a portion of the machinery was being set up. 


__*From information furnished by the Sullivan 
Machinery Co., Chicago. y ullivan 
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FIG. 1. GENERAL MAP OF BLACK RIVER VALLEY, 


Failure of the Dells and Hatfield Dams and 
the Devastation of Black River Falls, 
Wis., Oct. 6, 1911.* 


By W. D. PENCE,+ M. Am. Soc. C. E. 


Early on the morning of Friday, Oct. 6, 1911, 
two dams owned by the La Crosse Water Power 
Co., located at and near Hatfield, Wis., on Black 
River, gave way due to the overtopping of earth- 
work dikes following a series of heavy rains. 
The flood sweeping down the narrow valley 
practically destroyed the entire business district 
of the Black River Falls, a prosperous little city 
of about 2,000 inhabitants located some twelve 
miles below the site of the main dam at Hat- 
field. Through the vigilance of the company’s 
superintendent at the upper dam, who kept in 
close communication by telephone with the au- 
thorities at Black River Falls, it was possible to 
give due warning and to avoid all loss of life, 
although there were many narrow escapes. 


The Dells Dam. 

The failure of the upper dam, located at The 
Dells, some six miles above Hatfield, occurred 
about 6 a. m., Oct. 6, after a prolonged effort by 
a large force of men to maintain the crest of the 
dike above the water level, which had been 
steadily rising during a heavy downpour 
prevailing through the preceding day or two. 
The water had risen to a height of 7 ft. or more 


*Examination made and report prepared by re- 
quest of Engineering News. Photographic illus- 
trations made by permission from views taken 
for the Railroad Commission of Wisconsin. 

+Professor of Railway re noering. University 
ef Wisconsin; Engineer Wisconsin ailroad and 
Tax Commissions. 
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n distance. 
rock bottom.) 


the crest of the 
concrete spillway at the 
east end of the dam, 
when it was found nec- 
essary to abandon fur- 
ther effort at raising the 
dike; the ~ large force 
of workmen was called 
off just after the in- 
itial breakover occurred. 
Within forty minutes the main embankment of 
the Dells dam for the full length of the core- 
wall, extending about 400 ft. from the west end 
of the main concrete dam into the west bank of 
the river, was entirely carried away and all the 
core-wall overturned except a short section of 
80 ft. or so which held its connection with the 
main west headwall. The two views.of the 
dam, Figs. 3 and 4 herewith, were taken some 
sixty hours after the break occurred. Fig. 4 


above 


WESTERN WISCONSIN. 


Neillsville 


ENG NEw) 


Fig. 2. Detail Map of Part of Black River Valley, 
Showing Relation of Dells and Hatfield Dams. 
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FIG. 3. DELLS DAM: VIEW ALONG DAM FROM WEST END 

(Broken core-wall of embankment overturned, in foreg 

peace of embankment and core-wall in place at west end of s 
Intermediate part of core-wall probab! 


ind. Short 


is a view of the breach looking upstr 

3 is a view from the top of th 

west bank, sighting along the 

dam; it shows the extreme wester|) 
core-wall in the foreground, furthe 

sections of the overturned core or cut-off 
and in the distance the fragment of I 
wall and a small body of earthwork immediately 
adjoining the main dam that 
away by the rush of water. 
the overturned core wall 
probably lying flat on the scoured bed rock 
The general layout of the Dells Dam, the di- 
mensions of the main concrete structure, the 
spillway and other features 
drawing Fig. 5. 

Some two weeks previous to the failure, con- 
siderable trouble was experienced due to the 
sudden rise in the ievel of the water in the Dells 
reservoir ‘immediately following an 
heavy precipitation, the heaviest, it appears, 0)- 
served since the completion of the dam in the 
fall of 1909. In fact, the La Crosse Water Power 
Co. has suffered great embarrassment during 
the past two years from the marked deficiency 
in rainfall in this period. This condition is illus 
trated by the accompanying figures (Table 1) 
drawn from the record of rainfal! observations 
made at Neillsville, a central point in the Black 
River valley, located some 8 mi stream from 
the Dells: 


were not 
The 


is covered by water 


are shown in the 


unusuauy 


RAINFALL RECORD, N#ILLSVILLE 


BLE 1. 
= WIS., 1910-1911 


in inches. 
Month io 6S 
. 0g 1.16 
January ore 35 i 
February nani 
4.10 
x9 


A398 68 eB st 
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September 
October 
November 
December 


(Normal, Average about 


The rainfall record since the firs: of October, 
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FIG. 4. DELLS DAM: VIEW LOOKING UPSTREAM, AFTER FAILURE. 
(Dike west of spillway washed out when overtopped. See Fig. 5 for plans.) 
1911, was as follows: Oct. 1, 0.53 in.; Oct. 3, the failure, prevailed throughout Thursday night height of 3 ft., as indicated by Fig. 5, were all 
£2 ins; Oct. 5, 3.12 ins. The last record (3.12 and until 7 a. m. of Friday, Oct. 6. removed and the relief gates opened to thei: 
ips) covers the heavy downpour which, begin- On Sept. 28 the water level in the reservoir, widest capacity. According to the statement of 
ning at 1 p. m. Thursday, the day. preceding as indicated on the gage board on the main con- the company’s superintendent, the water level 
\ : crete dam, rose to a had drawn down to 924.35 by the afternoon of 
kk sal Live Fil : height of 926.9, or Oct. 2. With the resumption of rainfall the 
caer eeaee il icaginiant within a foot or so of water again began to rise at a rapid rate, and 
¢ the top of the dike the situation grew so alarming that the force 
a This occurrence engaged in raising the dike by use of sand-bags 
gave emphatic warn- and scrapers was considerably increased about 
ing of the _ narrow the middle of the week. On Thursday about noon 
i margin of spill- heavy rainfall commenced, and it continued 
i way under which the throughout the night. The situation became so 
; : dam was operating. critical towards morning that about 4 a. m. the 
a The flashboards, which superintendent gave warning by telephone to the 
i TF at low-water stage company employees at the lower dam and power 
Pig 4 had been _ extended’ station and to the authorities at Black River 
the ik to the full normal Falls that the dam was on the point of giving 
ker Front Elevation of Frame. End Elevation. 8 z % 5 S 8% § ‘ 
. . . 
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FIG. 5. DELLS DAM: GENERAL PLANS OF DAM AS BUILT. 
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way. Something like 2 ft. of additional height 
had been added to the dike by means of earth 
and sand-bags; and it was estimated that the 
water actually reached a height of 930 ft., or 
8 ft. above the crest of the spillway, when the 
water first overtopped the embankment at about 
6 a.m. Within less than an hour’s time, as al- 
ready indicated, the gap some 400 ft. long, sub- 
stantially as shown in the photographic views 
Figs. 3 and 4, had opened up and the rush of 
water started towards the Hatfield dam six miles 
below. 


The Hatfield Dam. 
‘ The location of the Dells and Hatfield reser- 
voirs with relation to each other and to Black 
River Falls is shown in the map of Black River, 
Fig. 1, and more in detail in Fig. 2. As shown 
in the latter map, the east fork of Black River 
adds its waters to the main stream at a point 
between the two dams. Partly due to this fact, 
the height of water at Hatfield dam reached a 
somewhat threatening stage as early as 3 p. m. 
on Thursday, Oct. 5. Earlier in the week all 
the flashboards except the bottom one (10 ins.) 
had been removed. The heavy rains which fell 
through Thursday night brought the water to a 
still more critical stage before daybreak of Fri- 
day. When the rush of water from the breach 
in the Dells dam began to reach Hatfield about 
8 a. m., the water at once rose over the wing- 
wall immediately west of the gatehouse, quickly 
stripping away the earthwork over the core-wall 
and breaking around the end, as shown in Fig. 8. 

The wing-wall at the west end of the dam, it 
should be stated, is 2 ft. lower than that at the 
east end of the spillway, which accounts for 
the fact that the first overflow outside the limits 
of the spillway occurred on the west side, some 
time before the main breach in the long dike ex- 
tending east from the spillway to the east bank 
of Black River, as described farther on. 

The rush of water which found an outlet west 
of the gatehouse passed directly across the 
main track of the Green Bay & Western R. R., 
located a short distance southward from the 
dam and about parallel thereto, washing out the 
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FIG. 7. HATFIELD DAM: CONCRETE SPILLWAY. 
(Photograph 60 hrs. after break. Note stumps and other debris behind dam 


flashboards. 


CUTTING THE CANAL BANK.—The sheet 
of water at first flowed southward through the 
woods, filing up a gravel pit nearby, although a 
considerable portion of the water from this 
breakover flowed from the first directly into the 
headrace or main canal leading to the power 
plant 2% mi. downstream. Anticipating the 
certain destruction of the power plant unless 
this gorging of the canal could be quickly re- 


| Surface 
“— raceme L » 
aS 4 LC BEWRR 
Section BB. Zh Old Embankment 


Note damage 


flashboard standards.) 


easterly bank of the flooded canal, 


Fig. 13. 


rest and 


is shown in 


(This view, taken from the southerly 


side of the gap and looking up the bed of the 
canal towards the gatehouse, gives distinct eyi- 


dence of the high-water scour lin 
and of the heavy erosion on the sa 
the left where the flood water found 


point to point.) The relief cam: 


for the men at the power plant were 
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FIG. 6. HATFIELD DAM 


roadbed. In tracing up the time that this first 
rush of water occurred, it was learned that when 
freight train No. 9, westbound, arrived at Hat- 
field, 8.15 a. m., no water had yet passed over the 
track. It is stated that water was first seen 
coming over the wing-wall near the gatehouse 
about the time the train departed, 8.40 a. m., 
and that a washout west of the depot had started 
before the smoke of this train had entirely dis- 
appeared, say by 8.50. 
240) 
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: GENERAL PLANS OF DAM, FROM COMPANY’S FILE BLUEPRINTS. 


lieved, and seeing that nothing further could be 
done to save the Hatfield dam, the small force of 
company men then at Hatfield (four men) set 
desperately to work digging a small trench 
through the sandy canal-bank at the bend about 
one-fourth mile downstream. The first break- 
over near the gatehouse probably occurred about 
8.30 a. m., as above stated, and by 10 o’clock 
the trench had been cut. The force of the water 
at once opened up a large gap through the 
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of taking similar action to pr 


from passing over the embankment 
tually risen t 


plant, where the level had @ 
within 6 ins. of the top of th 
masonry (Fig. 14) before it 
with the cutting of the cana! 
described. 

As already stated, the clim 
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FIG. 6A. HATFIELD DAM: PROFILE OF MAIN BREACH (EAST DIKE). FROM SURVEYS TWO DAYS AFTER FAILUF 
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FIG. 8. BREACH IN WEST DIKE; VIEW LOOKING DOWNSTREAM. 
(Gatehouse at left.) 
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FIG, 9. BREACH IN EAST DIKE: CORE-WALL AT WEST END OF FIG. 10. BREACH IN EAST DIKE: OVERTURNED CORE-WALL; LOOK- 
BREACH. ING EAST. 


FIG. 12. WATER FLOW IN NEW CHANNEL 
ABOUT 1,000 FT. BELOW EAST DIKE, NEAR 
POINT WHERE WATER RETURNED TO OLD 
CHANNEL. 


(Photographed 2% days after failure of dam.) 


FIGS. 8 TO 12. 
VIEWS AT THE HATFIELD 
DAM AFTER FAILURE. 


SS Ee 


F ¥ 
a BREACH IN EAST DIKE: GENERAL VIEW, LOOKING EAST AND DOWNSTREAM. 
8 Was the main breach, though occurring after the failure of the west dike, Wig. 8.) | 
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CONCRETE-LINED 
TRANCE TO POWERH 


(Looking upstream. Powerho 
foreground.) 


FIG. 14. 


FIG. 13, HATFIELD POWER CANAL:— BANK TRENCHED ABOUT 44-MILE BELOW DAM 
TO SAVE POWERHOUSE; CUT IN BANK GREATLY ERODED BY OUTFLOW. 
(Looking upstream.) 


FIG. 15. HATFIELD POWERHOUSE: RIVER FACE, SHOWING FLOOD 


MARK. 


(Photograph 3 days after flood, showing water stage at that time.) 


With this rush naturally came a considerable 


. 16. INTERIOR OF POWERHOUSE. 


wall west of the gatehouse (seen in the distance). for an elevation of 220. It would therefore ap 


quantity of drift in the form of old stumps and 


“deadheads” or water-soaked logs to be found in 


all old milling streams. The statement of the 
section foreman of the Green Bay & Western 
R. R. that a considerable accumulation of such 
drift, extending out some distance above the 
spillway, could be seen from where he stood near 
the depot as the water broke through, is fully 
confirmed by the conditions noted in Fig. 7, a 
photographic view of the spillway taken some 
sixty hours after the break occurred. Aside 
from the large accumulation of logs and stumps, 
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Fine drift, such as chips of wood, strewn along 
the upstream side of this earthwork a few feet 
to the right of the limit of this view, showed 
that the water at that point rose to an extreme 
height 1 ft. above the top of the end wall, or a 
total of 11 ft. above the crest of the concrete 
spillway. 

Levels taken on Oct. 8 at the dam by the com- 
pany’s engineer, who made the profile Fig. 6A, 
gave datum elevations as follows: East end of 
spillway, top of wing-wall, 220.15; top of em- 
bankment at about middle point between wing- 
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FIG, 138A. TYPICAL SECTION OF HATFIELD POWER CANAL. 


it is noted that at least a portion of the lower 
tier of flashboards were still in place when the 
failure occurred, and that the steel standards 
for the flashboards with the supported footwalk 
were disabled by the force of the spillway flow. 
It will be noted at the extreme right of this 
view (Fig. 7) that the earth had not been eroded 
over the east wing abutment, it being remem- 
bered in this connection that the top of this wall 


is some 2 ft. higher than the. top of the wing- 


wall and end of main break in east dike, 221.82; 
water level shown by fine drift at east end of 
main dam, 221.15; top of core-wall at - break 
(about Sta. 9 + 10 of the profile Fig. 6A), 216.0. 
Tape-line’ measurement showed a 10-ft. drop 
from top of (east) wing-wall to spillway, giving 
a datum he'ght of 210.15 for the spillway crest. 
The wing-wall west of the gatehouse, as already 
indicated, was built only 8 ft. higher than the 
spillway crest, although the plans, Fig, 6, call 


pear that at the time the flood level attained the 
elevation shown by the extreme _ high-water 
marks already mentioned, a foot or so higher 
than the concrete abutment at the east end of 
the spillway, Fig. 7, there was probably a depth 
of as much as 8 ft. above the concrete wing and 
core-walls just west of the gatehouse, Fig. § 
BREACHING OF THE EAST DIKE.—Up 
this time it appears that no water had brok 
over the long dike extending to the main east 
erly bank of Black River bottoms, for it wae 
found in tracing the limit of fine debris al 
the crest of the surviving portions of the earth 
work east of the spillway, shown in Fig. 1,4 | 
there was a drop of several inches in the fi 
gradient westward to the spillway from @ pom 
near the abrupt angle in the em)ankment sno 
in the view (Fig. 11) and in the plan Fig. 6. 
At this point attention should 'e called to 
fact that the elevations quoted ove, 
Oct. 8, indicate that the earth ‘bankment 
sOme reason was built to a hexht (EL = 
more than a foot above that ‘\licated if 
drawings (Bl. 220.0). No figuss are at 
to indicate the precise elevation | which the 
of this embankment was c ructed im} 
easterly portion, thé portion c) ed out 
if the dike were built. precise): the same 
vation throughout its length, » quite corm 
that there would be inequalit n the s = 
age and settlement of the eart! k, particu 
in the higher portion carried _ where 3 
was said to b¥ a swale or a «=» ewhat ™ , 
stretch. This marshy place, ray be nom 
was crossed by a timber trest!. in the om 
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FiG. 17. BEFORE THE FLOOD: LOOKING WESTWARD AT MUNICIPAL 


DAM, SHOWING REGION WHERE EROSION OF BANK STARTED. 
’ 


FIG. 18. AFTER THE FLOOD: ERODED PART OF HILLSIDE. 


(The business section stood in the foreground, where the new cha ine 


now runs.) 
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FIG. 19. LOOKING UPSTREAM TOWARD C. ST. P. M. & O. RY. BRIDGE. 
(Old channel at right. New channel behind municipal dam and rock outcrops at left.) 


FIG. 20. PANORAMIC VIEW FROM TOP OF BLUFF AT WEST BORDER OF ERODED AREA. 
(View from point marked A in Fig. 19, at height of 40 to 50 ft. abuve water level.) 


'\GS.17 TO. 20, BLACK RIVER FALLS, WHOSE BUSINESS SECTION WAS DESTROYED 
UNDERMINING AND CAVING. 





ao 
ZZ 


L 
Vy 
Z 


Vida 


FIG. 21, 


construction of the Green Bay & Western R. R. 
in 1872, the trestle being replaced a few years 
later by a solid embankment. 

It is stated that the initial flow of the flood 
waters over the east dike occurred not far from 
the east end, but no eyewitness to this fact was 
found. Fig. 11 clearly indicates the erosion due 
to the action of waves produced in the extended 
sheet of water to the northward by the stiff 
breeze prevailing at the time. These waves 
would probably have their maximum effect at 
the extreme end of the expanse of water in the 
direction that the wind was blowing, and it is 
not unlikely that the water broke over simul- 
taneously at several points near the easterly end 
of the embankment. This breakover occurred 
about 9 a. m., and the resulting washout of 
course included the roadbed and track of the 
Green Bay & Western R. R., the position of 
which with reference to the dam at this place is 
best indicated by Section A-A in the drawing 
Fig. 6. 

The overtopping water appears to have car- 
ried away the earth at once down as far as the 
top of the core-wall. The elevation of the top 
of this wall, according. to the levels taken by 
the company’s engineer on the morning of Oct. 8, 
was 216.0 as given in the profile Fig. 6A, instead 
of 218.0 as indicated in Sections A-A and B-B 
of Fig. 6, the latter drawing being traced from 
the original blue prints on file in the company’s 
office. With the erosion of the earth from the 
downstream side of the core-wall, this wall 
must quickly have been overturned. The tor- 
rent of water thus released, cutting at once to 
bedrock, passed swiftly down the newly formed 
channel, and back into the old bed of the river 
at a point 1,000 ft. or more downstream from 
the concrete spillway. Some idea of the tre- 
mendous force exerted by this flood can be 
gained from the photographic view Fig. 12, taken 
just upstream from the above-mentioned junc- 
tion with the old channel of Black River, some 
sixty hours after the break occurred. 

Somewhat distinct evidence is found on the 
ground that the water level, which must have 
undergone a rapid drop immediately after the 
main breach occurred, held rather steadily at 
an elevation approximately identical with that 
of the top of the core-wall. The two ends of 
the broken core-wall as shown in Fig. 11 (look- 
ing downstream). Fig. 9 shows at close range 
the upstream side of the broken end of the core- 
wall as same is indicated near Station 9 of the 
profile (Fig. 6A). Fig. 10 shows the. contiguous 
portions of fractured and overturned core-wail. 
Observations at the pcint indicated in Fig. 10; 
on the following day (Oct. 9), at a still. ower 
stage of the water, showed that the ripple in 
the foreground was caused by the water pour- 
ing over what appears to have been a constric- 
tion level, probably a footing plane, in the con- 
crete core-wall; 


The Powerhouse. 


The company employees at the power plant 
had learned from the superintendent in charge 


i 


I; Witty: tant, 
GY 
3S “ule ¥ 


ENGINEERING NEWS. 


at the Dells, as early as 
3.45 a. m., Friday, that 
the upper dam was on 
the point of going out. At 
5.05 a. m., when positive 
word came from above 
that the water was on 
the point of breaking 
over, the power plant 
was promptly shut down 
and was not again oper- 
ated. The families of 
the employees were at 
once removed from the 
company residences, loca- 
ted in the probable path 
of the flood, to a place 
of safety. During a pe- 
riod of several hours 
those at the plant were 
entirely isolated, and no 
evidence was had as to 
events upstream until 
a sudden rise of water 
was noted, first in the canal (shortly after 8.30 
a. m.), and then in the main channel of Black 
River alongside the power plant building (about 
9.15 o’clock). Fig. 14 shows the concrete head- 
works at the south end of the canal, where, as 
already explained, it was apprehended that the 
flood waters would overflow the banks and de- 
stroy the power plant proper. The powerhouse is 
just to the right of the foreground of this picture. 
At 9 a. m., Oct. 6, the water level in Black River 
was at approximately the height shown in Fig. 
15, taken after the flood had run out, some three 
days after the break. This view also shows by 
the water-soaked space on the brickwork the 
height covered by the flood water at the maxi- 
mum stage. It is stated by the chief engineer 
at the plant that the first rush of water down 
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SKETCH MAP OF ERODED AREA OF BLACK RIVER FALLS. 


FIG. 22. A HIGHWAY BRIDGE CARRIED OUT BY THE BLACK RIVER FLOOD. 


struction of the entire business dis'' 


the main channel reached the plant at 9.15 a. m., 
and the maximum height shown in Fig. 15 was 
attained by 10.30 a. m. 

The effect of the flood on. the interior of the 
building is shown in Fig. 16, in which it will be 
noted by: the drift lodged on top of the gener- 
ators that the water reached a height of some 
12 ft. above the floor. Oddly enough, the high- 
water mark is plainly indicated by a film of oil 
left on the steel tubes above the turbine casings, 
a tank of oil having been overturned near the 
upstream end of the room as the water first 
rushed through the windows. The damage, both 
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to the building and machinery, 
inal. It is stated that with th: 
care the damage need not be m: 
the main generating machinery 
ent consists of two 2,400-KW. 
cycle 2,300-volt generators of th: 
revolving-field type, direct-conn. 
bines and operating at 300 rp 
seen in. Fig. 16, only two of th: 
units planned for have been ins: 


Destruction at Black Ri, 
At Black River Falls, locat 
miles downstream from the Hat! 
ing had been given of the imp: 
the Dells dam before daybreak 
river had been in flood for so: 
the heavy rains. As early as 1( 
began to rise quite rapidly, a: 
of the next few hours the peak 
to the breaks above described 
River Falls with full force. Th 
in a comparatively restricted cha 
the bridge of the Chicago, St. P 
& Omaha Ry., as indicated in Fig 
was taken looking upstream, wit 
nel of the stream shown on th: 
shown in the foreground appear 
substantially as a wing dam, 
swift and rising flood-current 
right against the unprotected 
bank. 
The outcroppings of granite on 


led to the belief that the high sand 


sloping. abruptly down into the 
and occupied by the business distr 


were probably underlain by this san. 
idea, however, was soon found to b 


hed Black 
mM passes 
inderneath 


Minneéar 


ACG DONS 
This View 
old chan- 
The dam 
have acted 
ting the 
to the 


f the river 


r side had 


riverbanks, 


ver bottoms 


t of the city, 


rock. This 
erroneous, 
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a .. er to Fig. 19, it should be noted 
os “a its peak stage reached the 
or me -d ne main deck spans of the rail- 
— =. : preach near the east end of 
= 31 was made by dynamite on Oct. 
= Tens to restore the river to its old 
i 7 , 19, the new channel sweeping 
a dden from view by the dam and 
pact x adjacent thereto. 


Hydrology of Black River. 


fore ‘ 2 this report, some reference 
rtm i I to the characteristics of Black 
ae itself. ‘This river is known by hydraulic 
or ne flasny” stream. The following 
eee ing upon its characteristics is 
etateme e 
a from Smith’s “Water Powers in Wiscon- 
quo - 
sin,” PP- 169 

> ; il that portion of the river from 
GEOLOG® jl Gorthward is in the hard pre- 
nen For a large share of this stretch 
Cambrian vc worn deeply into the rock and banks 
the river “pruptly 40 to 60 ft. often with nearly 
that vt walls. in places, however, the rock is 
vertical We ine glacial deposits. In the 55 miles 
coveren Black River Falls and its mouth, the 
wee flows in the Potsdam sandstone region, but 
oe here the average slope is 2.2 ft. per mile. 
e 


valleys, however, are wide and the banks 
~ low. making the development of water 
vower expensive, and more difficult of main- 
tenance. . 
F IFALL.—A study of rainfall records shows 
ae awe rage annual rainfall on the drainage 
area between the years of 1893 was 31.84 ins. 
This was distributed among the three important 
eriods as follows: Storage period 12.15 ins., 
yrowing period 9.57 ins. and replenishing period 


AND DRAINAGE.—Black River, 
hemmed in by the Chippewa on the west and the 
Wisconsin on the east, is restricted to a long and 
narrow watershed of about 2,270 sq. mi., with 
an average width of only 20 mi. At one point the 
branches of Chippewa River extend to within a 


5.41 ins. c 
TOPOGRAPHY 


warter of a mile of Black River. Like the Chip- 
oa, about a third ot ve Black River drainage 
area iis in tively level sandstone 
region, so that the maaimum watershed avail- 


able for water powers, namely, at Black River 
Falls, is only 1,570 sq. mi. The watershed narrows 
rapidly as the river is acvended, and at Neillsville, 
22 miles in an air lire from Black River Falls, 
the drainage area ,uced to only 729 sq. mi. 
Were it not for th all watershed, the steep 
gradient of the riv d its high, rocky banks 
would insure large powers. 

Black River rises an elevation of about 


140) ft. above sea : 1, and after a sinuous 
course of over 140 mii * joins Mississippi River 
at La Crosse. 


A gaging station was established at Neillsville 
in 195 by the U. S. Geological Survey, and ob- 
servations were taken continuously up to 1908, 
when the station was unfortunately abandoned, 
owing to lack of funds. Steps are now being 
taken to re-establish this observing station. On 
p. 17%, Smith gives a table of the estimated 
monthly discharges of Black River at Neillsvilic 
for the years 1905 and 1906, in which the maxi- 
mum discharge of 22,000 sec.-ft. is recorded in 
June, 1905. The minimum for the same month 
was 205 sec.-ft., and for the year (in October, 
1M5), 20 sec.-ft. 

The area of the Black River watershed above 
the Dells dam is estimated at about 950 sq. m1, 
and above the Hatfield dam about 1,350 sq. mi. 
The Normal storage capacity of the Dells resetr- 
voir is 10,580 acre-feet, and of the Hatfield resex- 
voir 9,923 acre-feet. These storage figures are 
based, Presumably, upon the usual flashboari 


heights of 3 ft. and 5 ft., respectively, at the 
upper and lower dams. 








Workmanship and Design vf the Breached 
Dams. 7 

Se the course of the descriptive details of the 
co report on the failure of the two dams, 
: reference has been made to the quality of 
€ Workmanship or design. In the somewhat 
tapid examination necessarily made in the pro- 
ag the field inspections leading up to this 
“a — evidence was found of faulty construc- 
% ork. The fracture and overturning of the 
Rerete core-walls was, of course, to be expected 


mder the circumstances described; but the 
Wality of th 
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iaiaite Poh which the designers made their cal- 
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tail of the design; for there appears to have 
been lacking a central] personality, possessing 
conspicuous professional ability in this field, 


and having both the authority and the disposi- 
tion to contro] the execution of this important 
project from start to finish. The extreme haz- 
ard, either in the lack of such responsible head, 
or in a faulty division of responsibility, has been 
so fully exemplified in recent failures of engi- 
neering works of large magnitude as to need no 
further comment in this connection. 

Judging from results, it does not appear that 
adequate consideration was given by the de- 
signers to the characteristics of this stream, in 
providing spillway relief to the flood waters at 
maximum stage; nor to the certain reductiou 
in discharge over the crest of the concrete spill- 
way, due to a large accumulation of stumps and 
logs held back by flashboard guides, such as 
were used on these dams. 

In spite of the fact that the water had reached 
a threatening stage at the Hatfield dam, it is 
generally believed that its failure was due to 
that of the Dells dam. I/f, in the past, it might 
have been regarded as a _ debatable question 
whether a dam should be designed to meet this 
contingency, these recent experiences on Black 
River certainly tend strongly to force future 
practice to another and higher plane. 

The writer desires tc acknowledge his obliga- 
tions to the Railroad Commission of Wisconsin 
for kind permission to use for the purposes or 
this report the photographic views taken under 
special authorization; and to Mr. R. M. Feustel, 
Assistant Engineer, and other members of the 
engineering staff who rendered valuable assist- 
ance. 
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A Road Roller Crushed a Man at Orange, N. J., 
Oct. 13. The victim was in charge of the roller, 
and according to the press reports, had tried 
several times to drive it up the short slope lead- 
ing to the Delaware, Lackawanna & Western 
R. R. tracks on Joyce St. Finally he succeeded, 
but lost control of the machine, which ran at 
high speed down the slope beyond the track 
crossing and, leaving the road, collided with the 
porch of a house. The jolt threw the driver to 
the ground and the roller came back upon him 
due to the grade of the lawn. Reports state that 
he was smashed flat with the exception of one 
foot and arm. 

A Butting Collision between a freight and a 
passenger train on the Missouri Pacific Ry., 
at Fort Crook, ten miles south of Omaha, Neb., 
Oct. 15, killed seven persons, of whom six were 
passengers, and injured 22 others. The accident 
is ascribed to disregard of meeting orders on the 
part of the freight train’s crew. The accident took 
place at a sharp curve, according to press reports, 
making it seem probable that the enginemen each 
supposed, until too late to prevent a collision, the 
other’s train was on the tracks of the Chicago, 
Burlington & Quincy R. R., which parallels the 
Missouri Pacific at this point. This division of 
the Missouri Pacific is a single-track line. 

ailaaiy-letnitanepiaitieintiatinpumeciganie 

Another Reinforced-Concrete Building Collapse 
because of premature removal of forms occurred 
at Ilion, N. Y., Oct. 12. The building in question is 
a new office building for the Remington Type- 
writer Co. The roof of the building was com- 
pleted about Oct. 3 and since that time the 
weather has been cold and damp. Workmen be- 
gan removing forms on the morning of Oct. 13, as 
they had been ten days in place, but worked 
with caution as there were evidences that the 
concrete had been slow in setting. Shortly the 
evidences of impending failure became such that 
the workmen sought safety. Part of the roof 
then fell, carrying down with it the floor below. 

__—_——_e—— 

A Street Viaduct at Akron, Ohio, fell on the 
night. of Oct. 10, through having its foundations 
undermined by excavating work. The press dis- 
patches first sent out after the accident stated 
that a reinforced concrete viaduct costing $250,- 
000 had collapsed. Investigation showed that the 
structure was of steel instead of concrete and 
that the failure occurred from a cause which 
would have wrecked a structure of any material. 

The facts concerning the accident as reported 
to us by Mr. L. P. Winterhalter, Assoc. M. Am. 
Soc. C. E., of Akron, are briefly as follows: The 
structure was a steel bridge about 200 ft. long, 
forming an approach to the Mill St. viaduct in 
Akron. It was supported by steel columns rest- 





489 


ne ener errr ee rere eS 


ing on concrete piers. Excavating was going on 
underneath this viaduct by the construction forces 
of the Cleveland, Akron & Cincinnati R. R., to ob- 
tain head room for a siding leading to a freight 
house. The steam shovel gang had 
tioned not to excavate too deep or 

the concrete piers supporting the 


been cau- 


too near to 


viaduct over- 


head. Earth from the excavations had been piled 
around a pier, however, which was about 6 ft. 
square and 7 ft. high with its footing about 2 


ft. below the original surface. The accident oc- 
curred at 11.40 p. m., when the night force at 
work could not see very clearly what they were 


doing. They carried the excavation some 2 ft 
below the base of the concrete pier. The sand 
beneath it flowed out, the pier overturned and 
the steel eolumn carrying the viaduct overhead 
slid off the pier as it went over. The opposite 
column and the girders it carried remained in 
place. The structure gave enough warning of its 


fall to enable the working gang to escape and 
even move the steam shovel back to a safe place 
A sidewalk of reinforced concrete on the opposite 
side of the viaduct was the only part of the 
structure of that material and probably gave the 
foundation for the 
ferred to. 


press dispatch above re 
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Collapse of a Building under construction in 


Boston, Oct. 10, killed three men. The following 
are extracts from the report on the disaster 
made by Building Commissioner Arthur G. Ev- 
erett: 

The collapse was occasioned by the sinking 


of an iron column supporting the corner of the 
bulding and carrying on steel beams about 20 ft. 
of wall on each of the two streets. 

“Upon uncovering the columns and the founda- 
tions under it, it was found that the column had 
sunk about 4 ft. into the masonry pier built to 
support it. The column is of cast iron 7 ins. in 
diameter with a shell 1 in. thick standing on a 
cast-iron plate 16 ins. square and 1 in. thick. The 
column was filled with concrete and faced off 
square on the bottom, and was found intact and 
in good condition. The iron plate upon which it 
stood was broken in five pieces, the central piece 
being carried by the column down through the 
foundations below. 

Beneath the iron plate was a brick pier 2 ft 
4 ins. square and about 18 ins. high, and beneath 
the brick pier a stone foundation about 3 ft. 
deep. The stone foundation was built with a 
few large stones on the outer side toward the 
two streets and with small stones at the back 
against the old cellar walls and with many hol- 
low spaces. The brickwork above the stone 
was laid up with little, if any, bond, and both 
stone and brickwork were laid in very poor 
mortar. The brickwork when uncovered showed 
moisture and it seems apparent that the rains 
of the days preceding the collapse softened and 
in a measure washed out the mortar in both the 
brickwork and the stone under it. 


The collapse was occasioned by the iron col- 
umn being forced down through the iron plate, 
the brickwork and the stone foundation under 


the brick pier to a large stone near the bottom 
of the stone work. 

The weight carried on the column was some- 
thing over 40 tons. The column, brick pier and 
stone foundation, properly built in good mortar, 
would carry at least one-half more weight than 
was imposed on them, and ignorance or careless- 
ness must account for the bad workmanship. 

The larger stones being on the face of the 
work and the brick work being well finished 
with cement on the outside, the appearance, of 
the work when finished did not suggest to the 
inspector, Mr. Oliver, the miserable construction 
in the intefior of the pier. And as the other 
masonry in the building “~was well done, there 
seemed no reason for suspecting bad work at 
this point. The pier was built between visits by 
the inspector, and was not seen by him until fin- 
ished with the columns set upon it. 

It is impossible for an inspector to see all the 
work in every building in the district when, 
as in the present instance there are about 75 
buildings and alterations in process subject to 
his inspection, and I find no reason for placing 
responsibility for this deplorable accident on Mr 
Oliver. 

To guard against similar occurrences in the 
future it may be necessary to compel the em- 
ployment by the owner of a ee and licensed 
clerk of the works who shall be responsible for 
the construction of the foundations, walls, floors 
and all structural parts of a building. 

——_@—_- 


A Permanent Water-Supply for Mount Vernon, 
N. Y., under municipal ownership, has been recom- 
mended by Mr. George W. Fuller, M. Am. Soc. C. 
E., of 170 Broadway, New York City. The city is 
now supplied with surface water from various 
sources, which proved so inadequate during the 
dry season of 1910 that relief was sought and ob- 
tained from New York City. The present works 
are owned by the New York Inter Urban Water 
Co., the successor of various earlier companies. 
The contract with the company expired in 1908. 
Mr. Fuller advises the purchase of the works of 
the company named, either by agreement or con- 
demnation, and the development of an additional 
supply which would increase their daily capacity 
from ‘2,500,000 to 5,000,000 gals., and ultimately 
to at least 7,569,000 gals. The additional supply, 
Mr. Fuller concludes, could best be secured by 
storage on the Mamaroneck River, accompanied 
by filtration. The value of the physical property 
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FIG. 21, 


construction of the Green Bay & Western R. R. 
in 1872, the trestle being replaced a few years 
later by a solid embankment. 

It is stated that the initial flow of the flood 
waters over the east dike occurred not far from 
the east end, but no eyewitness to this fact was 
found. Fig. 11 clearly indicates the erosion due 
to the action of waves produced in the extended 
sheet of water to the northward by the stiff 
breeze prevailing at the time. These waves 
would probably have their maximum effect at 
the extreme end of the expanse of water in the 
direction that the wind was blowing, and it is 
not unlikely that the water broke over simul- 
taneously at several points near the easterly end 
of the embankment. This breakover occurred 
about 9 a. m., and the resulting washout of 
course included the roadbed and track of the 
Green Bay & Western R. R., the position of 
which with reference to the dam at this place is 
best indicated by Section A-A in the drawing 
Fig. 6. 

The overtopping water appears to have car- 
ried away ‘the earth at once down as far as the 
top of the core-wall. The elevation of the top 
of this wall, according to the levels taken by 
the company’s engineer on the morning of Oct. 8, 
was 216.0 as given in the profile Fig. 6A, instead 
of 218.0 as 


office. With the erosion of the earth from the 
downstream side of the core-wall, this wall © 
must quickly have been overturned. The tor- 


rent of water thus released, cutting at once to 
bedrock, passed swiftly down the newly formed 
channel, and back into the old bed of the river 
at a point 1,000 ft. or more downstream from 
the concrete spillway. Some idea of the tre- 
mendous force exerted by this flood can be 
gained from the photographic view Fig. 12, taken 
just upstream from the above-mentioned junc- 
tion with the old channel of Black River, some 
sixty hours after the break occurred. 

Somewhat distinct evidence is found on the 
ground that the water level, which must have 
undergone a rapid drop immediately after the 
main breach occurred, held rather steadily at 
an elevation approximately identical with that 
of the top of the core-wall. The two ends of 
the broken core-wall as shown in Fig. 11 (look- 
ing downstream). Fig. 9 shows at close range 
the upstream side of the broken end of the core- 
wall as same is indicated near Station 9 of the 
profile (Fig. 6A). Fig. 10 shows the. contiguous 
portions of fractured and overturned core-wail. 
Observations at the pcint indicated in Fig. 10, 
on the following day (Oct. 9), at a still. ower 
stage of the water, showed that the ripple in 
the foreground was caused by the water pour- 
ing over what appears to have been a constric- 
tion level, probably a footing plane, in the con- 
crete core-wall. 


The Powerhouse. 


The company employees at the power plant 
had learned from the superintendent in charge 


SKETCH MAP OF ERODED AREA OF BLACK RIVER FALLS. 


indicated in Sections A-A and B-B 
of Fig. 6, the latter drawing being traced from | 
the original blue prints on file in the company’s ~ 
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at the Dells, as early as 
3.45 a. m., Friday, that 
the upper dam was on 
the point of going out. At 
5.05 a. m., when positive 
word came from above 
that the water was on 
the point of breaking 
over, the power plant 
was promptly shut down 
and was not again oper- 
ated. The families of 
the employees were at 
once removed from the 
company residences, loca- 
ted in the probable path 
of the flood, to a place 
of safety. During a pe- 
riod of several hours 
those at the plant were 
entirely isolated, and no 
evidence was had as to 
events upstream until 
a sudden rise of water 
was noted, first in the canal (shortly after 8.30 
a. m.), and then in the main channel of Black 
River alongside the 
9.15 o’clock). Fig. 1 
works at the south 
a; ; il 


Ee 





the main channel reached the plant at 9.15 a. m., 
and the maximum height shown in Fig. 15 was 
attained by 10.30 a. m. 

The effect of the flood on. the interior of the 
building is shown in Fig. 16, in which it will be 
noted by- the drift lodged’ on top of the gener- 
ators that the water reached a height of some 
12 ft. above the floor. Oddly enough, the high- 
water mark is plainly indicated by a film of oil 
left on the steel tubes above the turbine casings, 
a tank of oil having been overturned near the 
upstream end of the room as the water first 
rushed through the windows. The damage, both 


‘ 
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to the building and machinery, 
inal. It is stated that with the 
care the damage need not be mo 
the main generating machinery 
ent consists of two 2,400-KW. 
cycle 2,300-volt generators of the 
revolving-field type, direct-conn: 
bines and Operating at 300 r.p 
seen in. Fig. 16, only two of the 
units planned for have been ins: 


Destruction at Black Riv, 

At Black River Falls, locat: 
miles downstream from the Hatti 
ing had been given of the impe: 

the Dells dam before daybreak 
river had been in flood for son 
the heavy rains. As early as 1( 
began to rise quite rapidly, and 
of the next few hours the peak 0; 
to the breaks above described, 
River Falls with full force. Th: 
in a comparatively restricted chan 
the bridge of the Chicago, St. Pa 
& Omaha Ry., as indicated in Fig 
was taken looking upstream, with 
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FIG. 22. A HIGHWAY BRIDGE CARRIED OUT BY THE BLACK RIVER FLOOD. 
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4 at its peak stage reached the 


on 4 ‘he main deck spans of the rail- 
yas “t preach near the east end of 
way bri eo was made by dynamite on Oct. 
pepe " to restore the river to its old 
—S oe z. 19, the new channel sweeping 
—- \. wiqden from view by the dam and 
peat k adjacent thereto. 
Hydrology of Black River. 
coe this report, some reference 
erege 3 ; to the characteristics of Black 
—_ ae rhis river is known by hydraulic 
enn ie fasny” stream. The following 
antl - touching upon its characteristics is 
snk a Sn ith’s “Water Powers in Wiscon- 
in” pp. 169-15 
GEOLOGY ! ‘is thet oer Bt ee bard ci 
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capacity of the Dells reser- 
acre-feet, and of the Hatfield resex- 
acre-feet. These storage figures are 
presumably, upon the usual flashboari 


ights of 3 ft. and 5 ft. respectively, at the 
upper and lower dams. 


Workmanship and Design vf the Breached 
Dams. : 

In the course of the descriptive details of the 
foregoing report on the failure of the two dams, 
oo has been made to the quality of 
Workmanship or design. In the somewhat 
fapid examination necessarily made in the pro- 
tress of the field inspections leading up to this 
_ ho evidence was found of faulty construc- 
tag The fracture and overturning of the 
core-walls was, of course, to be expected 

under the circumstances described; but the 


ality of the con 
1 crete i 
excellent. tself was uniformly 
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ms. There is even difficulty in ascertain- 
Ing who Was res 


ponsible for this important de- 
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tail of the design; for there 
been lacking a central] personality, possessing 
conspicuous professional ability in this field, 
and having both the authority and the disposi- 
tion to contro] the execution of this important 
project from start to finish. The extreme haz- 
ard, either in the lack of such responsible head, 
or in a faulty division of responsibility, has been 
so fully exemplified in recent failures of engi- 
neering works of large magnitude as to need no 
further comment in this connection. 

Judging from results, it does not appear that 
adequate consideration was given by the de- 
signers to the characteristics of this stream, in 
providing spillway relief to the flood waters at 
maximum stage; nor to the certain reductiou 
in discharge over the crest of the concrete spill- 
way, due to a large accumulation of stumps and 
logs held back by flashboard guides, such as 
were used on these dams. 

In spite of the fact that the water had reached 
a threatening stage at the Hatfield dam, it is 
generally believed that its failure was due to 
that of the Dells dam. If, in the past, it might 
have been regarded as a _ debatable question 
whether a dam should be designed to meet this 

it experiences on Black 
strongly to force future 
higher plane. 
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a a Man at Orange, N. J., 
3 in charge of the roller, 
press reports, had tried 
up the short slope lead- 
Lackawanna & Western 
t. Finally he succeeded, 
machine, which ran at 
slope beyond the track 
2 road, collided with the 
jolt threw the driver to 
er came back upon him 
awn, Reports state that 
ch the exception of one 


‘tween a freight and a 
Missouri Pacific Ry., 
south of Omaha, Neb., 

ions, of whom six were 

‘2 others. The accident 

f meeting orders on the 
crew. The accident took 

2ording to press reports, 
hat the enginemen each 
prevent a collision, the 
tracks of the Chicago, 

momen ve «» R., which parallels the 

@ouri Pacific at this point. This division of 

Missouri Pacific is a single-track line. 
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Another Reinforced-Concrete Building Collapse 
because of premature removal of forms occurred 
at llion, N. Y., Oct. 12. The building in question is 
a new office building for the Remington Type- 
writer Co. The roof of the building was com- 
pleted about Oct. 3 and since that time the 
weather has been cold and damp. Workmen be- 
gan removing forms on the morning of Oct. 13, as 
they had been ten days in place, but worked 
with caution as there were evidences that the 
concrete had been slow in setting. Shortly the 
evidences of impending failure became such that 
the workmen sought safety. Part of the roof 
then fell, carrying down with it the floor below. 

——_—e—_——__—_—_ 

A Street Viaduct at Akron, Ohio, fell on the 
night. of Oct. 10, through having its foundations 
undermined by excavating work. The press dis- 
patches first sent out after the accident stated 
that a reinforced concrete viaduct costing $250,- 
000 had collapsed. Investigation showed that the 
structure was of steel instead of concrete and 
that the failure occurred from a cause which 
would have wrecked a structure of any material. 

The facts concerning the accident as reported 
to us by Mr. L. P. Winterhalter, Assoc. M. Am. 
Soc. C. E., of Akron, are briefly as follows: The 
structure was a steel bridge about 200 ft. long, 
forming an approach to the Mill St. viaduct in 
Akron. It was supported by steel columns rest- 
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ing on concrete piers. Excavating was going on 
underneath this viaduct by the construction forces 
of the Cleveland, Akron & Cincinnati R. R., to ob- 
tain head room for a siding leading to a freight 


house. The steam shovel gang had been cau- 
tioned not to excavate too deep or too near to 
the concrete piers supporting the viaduct over- 


head. Earth from the excavations had been piled 
around a pier, however, which about 6 ft. 
square and 7 ft. high with its footing about 2 
ft. below the original surface. The accident oc- 
curred at 11.40 p. m., when the night force at 
work could not see very clearly what they were 


was 


doing. They carried the excavation some 2 ft. 
below the base of the concrete pier. The sand 
beneath it flowed out, the pier overturned and 
the steel eolumn carrying the viaduct overhead 
slid off the pier as it went over. The opposite 
column and the girders it carried remained in 
place. The structure gave enough warning of its 
fall to enable the working gang to escape and 
even move the steam shovel back to a safe place. 
A sidewalk of reinforced concrete on the opposite 


side of the viaduct was the only part of the 
structure of that material and probably gave the 
foundation 


for the press dispatch above re- 
ferred to. 
omcicestanil arama 
Cellapse of a Building under construction in 
Boston, Oct. 10, killed three men. The following 
are extracts from the report on the disaster 
made by Building Commissioner Arthur G. Ev- 
erett: 
The collapse was occasioned by the sinking 


of an iron column supporting the corner of the 
bulding and carrying on steel beams about 20 ft. 
of wall on each of the two streets. 

“Upon uncovering the columns and the founda- 
tions under it, it was found that the column had 


sunk about 4 ft. into the masonry pier built to 
support it. The column is of cast iron 7 ins. in 
diameter with a shell 1 in. thick standing on a 


cast-iron plate 16 ins. square and 1 in. thick. The 
column was filled with concrete and faced off 
Square on the bottom, and was found intact and 
in good condition. The iron plate upon which it 
stood was broken in five pieces, the central piece 


being carried by the column down through the 
foundations below. 
Beneath the iron plate was a brick pier 2 ft 


4 ins. square and about 18 ins. high, and beneath 
the brick pier a stone foundation about 3 ft. 
deep. The stone foundation was built with a 
few large stones on the outer side toward the 
two streets and with small stones at the back 
against the old cellar walls and with many hol- 


low spaces. The brickwork above the stone 
was laid up with little, if any, bond, and both 
stone and brickwork were laid in very poor 


mortar. The brickwork when uncovered showed 
moisture and it seems apparent that the rains 
of the days preceding the collapse softened and 
in a measure washed out the mortar in both the 
brickwork and the stone under it. 

The collapse was occasioned by the iron col- 
umn being forced down through the iron plate, 
the brickwork and the stone foundation under 
the brick pier to a large stone near the bottom 
of the stone work. 

The weight carried on the column was some- 
thing over 40 tons. The column, brick pier and 
stone foundation, properly built in good mortar, 
would carry at least one-half more weight than 
was imposed on them, and ignorance or careless- 
ness must account for the bad workmanship. 

The larger stones bein on the face of the 
work and the brick wor being well finished 
with cement on the outside, the appearance, of 
the work when finished did not suggest to the 
inspector, Mr. Oliver, the miserable construction 
in the intefior of the pier. And as the other 
masonry in the building “was well done, there 
seemed no reason for suspecting bad work at 
this point. The pier was built between visits by 
the inspector, and was not seen by him until fin- 
ished with the columns set upon it. 

It is impossible for an inspector to see all the 
work in every building in the district when, 
as in the present instance there are about 
buildings and alterations in process subject to 
his inspection, and I find no reason for placing 
responsibility for this deplorable accident on Mr. 
Oliver. 

To guard against similar occurrences in the 
future it may be necessary to compel the em- 
ployment by the owner of a . gy and licensed 
clerk of the works who shall be responsible for 
the construction of the foundations, walls, 
and all structural parts of a building. 

—_—-_—__o—_ —-— 
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A Permanent Water-Supply for Mount Vernon, 
N. Y., under municipal ownership, has been recom- 
mended by Mr. George W. Fuller, M. Am. Soc. C. 
E., of 170 Broadway, New York City. The city is 
now supplied with surface water from various 
sources, which proved so inadequate during the 
dry season of 1910 that relief was sought and ob- 
tained from New York City. The present works 
are owned by the New York Inter Urban Water 
Co., the successor of various earlier companies. 
The contract with the company expired in 1908. 
Mr. Fuller advises the purchase of the works of 
the company named, either by agreement or con- 
demnation, and the development of an additional 
supply which would increase their daily capacity 
from 2,500,000 to 5,000,000 gals., and ultimately 
to at least 7,503,000 gals. The additional supply, 
Mr. Fuller concludes, could best be secured by 
storage on the Mamaroneck River, accompanied 
by filtration. The value of the physical property 
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of the water company is placed at $1,619,000, but 
this includes $403,500 for distribution works out- 
side of Mount Vernon, which might perhaps be 
sold. To the physical valuation should be added 
perhups one year’s interest to correspond to the 
average interest charges during an allowance 
of two years for construction, and also a moderate 
sum for going value. The estimated cost of a 
5,000,000 gal. additional supply from the Mama- 
roneck River is about $900,000 to which $100,000 
should be added for reinforcing the pipe sys- 
tem in Mount Vernon. It is interesting to note, 
that although Mt. Vernon, like other Westchester 
Co. municipalities, has statutory authority to take 
water from the Catskill supply now being de- 
veloped for New York City, the price has been 
fixed at the rate charged private metered con- 
‘sumers by New Ycrk City, which now is 13% cts. 
per 1,000 gals. On this basis, with allowance for 
the cost of connections, a 56,000,000-gal. supply 
from the Catskill Aqueduct, Mr. Fuller estimates, 
would cost Mt. Vernon $170 per 1,000,000 gals., 
against $85 from the Mamaroneck River, while 
for 7,500,000 gals. a day the respective unit costs 
would be $161 and $66. Mr. Fuller’s report is ad- 
dressed to the Board of Water Supply of Mt. Ver- 
non, a body created by a legislative act approved 
on May 10, 1911. Mr. John W. Stevens is presi- 
dent, Dr. W. H. Purdy is secretary and Mr. Benj. 
J. Cullen is treasurer of the board, which con- 
sists of these three men only. 
ens ibinitalaaecpscihij eclectic 

The Panama Canai will be ready for the pass- 
age of vessels by July 1, 1913, according to the 
Annual Report of Col. George W. Goethals, Chair- 
man of the Isthmian Canal Commission, made 
public on Oct. 17. Prompt legislation to fix tolls 
for the use of the canal is recommended, also 
legislation for the establishment of a permanent 
operating force. He urges that the Government 
itself should provide coaling facilities, and fur- 
nish fuel and other supplies to vessels using the 


canal, and should also build a drydock and repair 
station. 


_—$______. 


Personals. 


Mr. A. M. Merryweather has been appointed 
Manager of the newly-opened office of the Brown 
Hoisting .Machinery Co., of Cleveland, Ohio, in 
the Commercial National Bank Bldg., Chicago, 
Til. : 

Mr. Alfred H. Brooks, M. Am. Inst. M. E., for 
the past ten years Geologist in charge of Alaskan 
surveys of the U. S. Geological Survey, has been 
appointed Chief Geologist of the U. S. Geological 
Survey. 

Mr. George Y. Skinner, for several years asso- 
ciated with Mr. C. U. Powell, Civil Engineer, of 
Flushing, N. Y., has taken a position with Samuel 
Parsons & Co., Landscape Architects, 1133 Broad- 
way, New York City. 

Mr. 8. Z. de Ferranti, President of the Institu- 
tion of Electrical Engineers of Great Britain, is 
visiting this country. He is accompanied by sev- 
eral prominent English engineers and will spend 
some time inspecting the recent electrical de- 


velopments in New York, Chicago. and other 
American cities. 


Mr. Walter S. Painter, for several years Chief 
Architect of the Canadian Pacific Ry., has re- 
signed to enter a partnership with Mr. F. S. 
Swales, a London architect, with offices in Van- 
ecouver, B. C., and Montreal, Que. Mr. Painter 
will be retained by the Canadian Pacific Ry. in a 


consulting capacity on several tmportant projects 
in the West. 


Mr. Gano Dunn, President of the American In- 
stitute of Electrical Engineers, formerly First 
Vice-President and Chief Engineer of the Crocker- 
Wheeler Co., of Ampere, N, J., has been elected a 
director and Vice-President of J. G. White & Co., 
Inc., New York City. Mr. Dunn has recently re- 
turned to this country from Europe, where he 
attended the International Electrical Congress at 
Turin and the meeting of the International Elec- 
tro-Technical Commission as the official Ameri- 
can fepresentative. Mr. Dunn will take charge 
of the engineering department of J. G. White & 
Co. 

Messrs. Henry A. Young, Assoc. M. Am. Soc. C. 
E., formerly of the Jobson-Hooker Co., New York 
City, and Howard E. Hyde, Assoc. M. Am. Soc. 
Cc. Ex formerly Engineer in charge of designs of 
the Havana, Cuba, sewerage and drainage sys- 
tems, have formed a partnership for the practice 
of civil and sanitary engineering with offices in 
the Produce Exchange Bldg., New York City. 

Mr. J. G. Sullivan, M. Am. Soc. C. E., formerly 
Assistant Chief Engineer of the Canadian Pacific 
Ry. has been promoted to Chief Engineer of the 
Western Lines of the same railway. The position 
of Assistant Chief Engineer is abolished. 
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The Missouri, Kansas & Texas Ry. has an- 
nounced the following changes and promotions: 
Mr. J. W. Walton, formerly General Superintend- 
ent, to be Assistant General Manager of the 
lines in Texas, with headquarters at Dallas, Tex., 
succeeding Mr. C. M. Bryant, resigned; Mr. W. E. 
Williams, formerly Superintendent at McAlester, 
Okla., to be General Superintendent at St. Louis, 
Mo., vice Mr. Walton; Mr. K. A. Easley, formerly 
Assistant Superintendent at Parsons, Kan., to be 
Superintendent at McAlester, Okla., vice Mr. Wil- 
liams; Mr. J. H. Hickey, formerly Assistant 
Superintendent at NecAlester to Parsons, Kan., 
vice Mr. Easley, and Mr. R. R. Farmer is ap- 
pointed Assistant Superintendent at McAlester, 


vice Mr. Hickey. 
Obituary. 


Peter Wind, a well-known building contractor 
of Omaha, Neb., and Council Bluffs, Iowa, died at 
his home in Council Bluffs on Oct. 7. 


Sir William John Crossley, M. I. Mech. E., 
founder of the engineering firm of Crossley Bros., 
Ltd., Manchester, England, died on Oct. 12 in 
London. He was born in Dunmurry, Ireland, in 
1844. He served an apprenticeship in engineer- 
ing with Sir W. G. Armstrong & Co., of Elswick, 
and at the age of 23 years became associated with 
his brothers in Manchester. He was one of the 
original directors of the Manchester Ship Canal 
Co., and was widely known as a philanthropist. 


Oliver Hazard Perry Cornell, a civil engineer 
and graduate of Cornell University, class of 1874, 
died at his home in Winston-Salem, N. C., on Oct. 
13. He was the son of Ezra Cornell, founder of 
Cornell University, and a brother of A. B. Cor- 
nell a former Governor of New York State, 
who died ‘n 1904. Mr. Cornell was engaged 
in engineering work for many years and at 
the time of his death was Chief Engineer 
of the Winston-Salem Southbound Ry. He was 
born in Ithaca, N. Y., in 1842. 


Edward Lee Hancock, Professor of Applied 
Mechanics at the Worcester Polytechnic Institute, 
died at his home in Worcester, Mass., on Oct. 1, 
from abdominal sarcoma. He was born on June 
28, 1873, at Shullsburg, Wis. His early education 
was received in the schools of his native town. 
He attended the University. of Wisconsin and 
graduated with the class of 1898. Three years 
later he received the degree of M. S. from the 
same university; during this interval he served 
as Superintendent of Schools of his birthplace, 
and for one year as Assistant in Mathematics at 
his Alma Mater. He then took a position as 
Instructor at Purdue University, soon becoming 
Assistant Professor of Applied Mechanics. This 
position he held with marked success until 1909, 
when he was called to the Worcester Polytechnic 
Institute as Professor of Applied Mechanics. As 
an instructor, Professor Hancock was popular 
with students and associates, and his loss is keen- 
ly felt both by his school and by the many ac- 
quaintances who are familiar with his work. He 
was a member of the American Soceity for Test- 
ing Materials, the International Society for Test- 
ing Materials, and of the Society for the Promo- 
tion of Engineering Education. Professor Han- 
cock’s principal work covers widely known and 
much-quoted tests of the behavior of ductile 
metals under combined stresses, the recovery of 
iron and steel from overstrain, the effect of com- 
bined stresses on the elastic properties of ma- 
terials; investigations of the area of contact of 
car wheels and rails, of the deformation of loco- 
motive wheels and of the effect of flat spots on 
car- wheels. He was the joint author with Prof. 
S. E. Slocum of a well-known text-book on the 
strength of materials. As a writer on these sub- 
jects, Professor Hancock’s name has frequently 
appeared in the columns of Engineering News. 


Reitanies Richins 


COMING MEETINGS. 
AMERICAN MINING CONGRESS. 

Oct. 24-28. Annual session at Chicago, 
Secy., J. F. Callbreath, Denver, Colo. 
NATIONAL SOCIETY FOR THE PROMOTION OF 

INDUSTRIAL EDUCATION. 

Nov. 2-4. Annual meeting at Cincinnati, Ohio. 
Secy., Edward H. Reisner, 20 West 44th St., 
New York City. 

NATIONAL MUNICIPAL LEAGUE. 

Nov. 13-16. Annual meeting at Richmond, Va., 
Secy., Clinton R. Woodruff, 705 North Ameri- 
can Bldg., Philadelphia, Pa. 

AMERICAN ROAD BUILDERS’ ASSOCIATION, 

Nov. 14-17. Annual convention at_ Rochester, 
N. Y. Secy., E. L. Powers, 150 Nassau St., 
New York City. 

AMERICAN RAILWAY ASSOCIATION. 
Nov. 15. Semi-annual meeting at Chicago. 


Il. 
ee W. F. Allen, 75 Church St., New York 
ty. 


NATIONAL FOUNDERS’ ASSOCIATION. 
Nov. 15-16. Annual convention at New York 


Til. 


Vol. : 


City. Secy., F. W. Hutchin 
Bldg., Detroit, Mich 
SOCIETY OF NAVAL ARCHI' 
RINE_ ENGINEERS. 
NeXeting ‘Becy. "D. He Gexe 2. %,,Yark c 
cy.. D. H. C mony wit 
. New York City. om, 2 est 39th a 
OHIO SOCIETY OF MECHANIc: 
AND STEAM ENGINEERED 
Nov. 17-18. Annual meeting 
Secy., F. E. Sanborn, Ohio 
Columbus, Ohio. 
NEW JERSEY SANITARY ASS 
Nov. 24-25. Annual meeting 
eoy-. J. A. Exton, 75 Be: 


AMERICAN SOCIETY OF |: 
ENGINEERS. 

Dec. 4. Annual meeting at 
Gecy.» Wm. H. Ross, 154 
York City. 

AMERICAN PUBLIC HEALTH 

Dec. 4-9. Annual meeting 
Sec., Wm. C. Woodward, \ 

AMERICAN SOCIETY OF MEC!!\ 
NEERS. 


Des. a aan Comventio: t New York 
y. ecy., alvin . Ric 29 W 
St., New York City. “9 West 39th 
NATIONAL IRRIGATION CONGi:iss 
Dec. 5-9. Annual _ session t 
Secy., Arthur Hooker, 214 
Chicago, Ill. 
ASSOCIATION OF AMERICAN Por iD 
pee MENT MANUFACTURERS RTLAND Ci. 
ec. 11-13. nnual meeting at New York City 
Secy., Percy H. Wilson, Lan oy 
Philadelphia, Pa. = » Title Biag, 
AMERICAN INSTITUTE OF ARCHITE 


Dec, 12-14. Annyal convention at Wash 
D. C. Secy., Glenn B .. Shington, 
Washington, D. C. rowr the Octagon 
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meeting at Washington 
Olsen, Polytechnic Insti. 


D. C._ Secy., J. C. 
tute, Brooklyn, N. Y. 


Brooklyn Engineers’ (iub. 
At the regular meeting held Oct. 12, Mr, Wi. 
liam J. Grinden presented a paper on “All Metal 
Construction of Doors and Trim 


Buildings.” — 


Canadian Society of Civil Engineers, 
The first meeting of the fall season was held at 
Montreal, Oct. 12. Mr. Newman, Chief Engineer 
of the Universal Transmission Co., gave an illus- 
trated address describing the construction and 
operation of the Janney universal variable trans- 
mission device. 


Mining and Metallurgical Society of America. 


The society has adopted by letter ballot a reso- 
lution providing for the annual award of a gold 
medal for achievement in the line of mining and 
metallurgical engineering, as follows: 

Resolved, That the Mining and Metallurgical 
Society of America award annually, under rules 
to be subsequently formulated by the Council and 
approved by a majority of the society, a gold 
medal, valued at $100, to the person who, in the 
opinion of the society, has done most during the 
previous year to advance the arts of mining and 
metallurgical engineering, said medal to be 
awarded without regard to membership in the 
society. 

National Society for the Promotion of Industrial 
Education. 

The advanced program of papers and commit- 
tee reports for the fifth annual convention at Cin- 
cinnati, Ohio, Nov. 2-4, has been given out as fol- 
lows: “Cincinnati’s Experience in Industrial Edu- 
cation,” committee report; “Co-operative Plan of 
the University of Cincinnati,” ref. Herman 
Schneider, University of Cincinnati; “Vocational 
Plans in the High School,” Pliny A. Johnston, 
Principal, Woodward High School; “Part Time 
School for Apprentices,” J. Howard Renshaw, 
Principal, Continuation School; “The Ohio Me- 
chanics’ Institute,” John L. Shearer, President 
Ohio Mechanics’ Institute; “How Shall the Obli- 
gation to Provide Industrial Education Be Met?"; 
“What Types of Continuation Schools Are Most: 
Needed in American Conditions?’ Chairman, Car- 
roll G. Pearse, Superintendent of Schools, Mil- 
waukee, Wis.; “Evening Schools,” Arthur L. Will- 
iston, Principal, Wentworth Institute, Boston, 
Mass.; “Part Time Schools,” Charles McCarthy 
former Secretary of the Industrial Educatio 
Commission of Wisconsin; discussion and sw 
mation by George N. Carman, Director Lewis I 
stitute, Chicago, Ill.; Committee report om Na 
tional Legislation, David Snedd: Commissionet 
of Education, Massachusetts; “W)\' Can Be De 
for the Factory Worker Through ' dustrial d 
cation?’ chairman, John Golden, ‘eneral 
dent, United Textile Workers of + erica; ; 
trial Education Necessary to ti conomic 
velopment of the United States, iirman, 
A. Geier, Vice-President, Nationa! ciety for 
Promotion of Industrial Educ: Cincin 
“Should Trade Schools for Youths — ove a 
of e Be Proviied at Public > °nse: © 
ae James “P. Munroe, Preside: National & 
ciety for Promotion of Indus Educa 
Boston. 
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